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Executive Summary

The Natural Resource Compliance and Protection Program monitors the status of wildlife, plant
communities, and habitats to ensure that operations at the Site remain in compliance with state
and federal wildlife protection statutes and regulations, and with U.S. Department of Energy
orders. Other goals of the program are to collect sufficient data to provide a scientific basis for
natural resource management decisions in keeping with established policies for the management
of the Site, provide a basis for National Environmental Policy Act decision documents, and
ultimately to provide data in defense of natural resource damage assessments upon completion
of Site closure actions. - : '

Species monitored under-this program include big game mammals, large rodents and
lagomorphs, migratory birds, carnivores, waterfowl, raptors, fish, herpetiles (reptiles and
amphibians), and special-concern species. No remarkable changes in population estimates,

- census data, monitoring results, or relative abundance of the species, or other measures, were
discovered through monitoring efforts in 2000. All data indicate that the majority of the
ecosystem in the outer portions of the Site (the Buffer Zone) is not influenced substantially by
actions within the Industrialized Area of the Site. As long as these habitats and plant
communities remain undisturbed, and reasonable and prudent management actions are taken to
maintain the health of the ecosystem, no significant adverse effects are likely to result from
current Site operations. ,

New species recorded in 2000 included species from several different taxa. One new bird ,
species, the broad-winged hawk, was recorded on the Site in 2000. The list of species continues
to increase by a few new species each year as long as qualified observers remain afield.

The most common big game species at the Site is the mule deer. The current population at the
Site is estimated to be approximately 160 individuals. White-tailed deer numbers have
increased, and there are more than a dozen individuals of this species that use the Site with
regularity. The age class breakdown continues to indicate a fawn survival rate of approximately
one fawn for every two does (1:2).. The number of fawns recorded in the year-end census (41)
was equal to the mean of the winter fawn counts over the past six years. The doe-to-buck ratio
continues to be very low (1.5:1), providing excellent breeding opportunity, and contributing to
the stability of the Rocky Flats herd. Overall annual mule deer relative abundance of

0.149 observations per minute of survey (o/m) remained similar to previous years’ data.

The most frequently observed carnivore species at the Site is the coyote, and the next is the
raccoon. Coyotes, which are active both diurnally and hocturnally, were found in all habitats.
Annual sitewide relative abundance for coyotes has averaged 0.009 o/m over the past three
years. :

The presence of several mammalian camivore species, the top species in the food chain, is an
indication of the good ecological condition of the Site. While this program does not attempt to
track the actual numbers of all carnivores at the Site, the evidence of a steady coyote population
over time is a good indication that prey species continue to be abundant. The top carnivores in
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an ecosystem must have a large, healthy population of prey species upon which to subsist.
Reduced numbers of prey species are normally reflected in reduced abundance and species
richness of carnivores.

A total of 25 waterfowl species was observed during sitewide significant species surveys and
multi-species census surveys. This number is somewhat lower than the eight-year mean of
28.6 species per year, but waterfowl records are very dependent on weather patterns, and one-
day snapshots can be significantly different from year to year for the same date. A difference in
timing of surveys by a day or two can yield extraordinary differences in numbers and migrating
species present. Seasonal assemblages of waterfowl species remained similar to previous years,
with some previously observed species not recorded during 2000, and other species reappearing
after an absence from observation. This is not unusual with migratory species.

Raptor species exhibited their normal species richness and seasonal species assemblages. As in
past years, red-tailed hawks, Swainson’s hawks, American kestrels, and great horned owls
nested in appropriate habitat across the Site, demonstrating that the habitat continues to provide
the necessary resources for these species.

Fish sampling produced limited results because of low to nonexistent streamflow.- In ephemeral
headwaters streams such as exist at the Site, this is a normal occurrence. Seasonal drought
limits the species richness for fish, and limits development of the aquatic ecosystem in general
in this semi-arid locale. ' '

In 2000, boreal chorus frogs were found at more locations than in either 1998 or 1999. The
number of locations where boreal chorus frogs were observed in the south Buffer Zone
increased dramatically in 2000 compared to 1998 and 1999. The mean vocalization index value
fell between those observed in 1998 and 1999, suggesting that no substantial changes in the
boreal chorus frog populations at the Site had occurred. The data indicate the continued
presence and high abundance of boreal chorus frogs at the Site.

Preble’s meadow jumping mouse monitoring in the Woman Creek drainage indicated that
Preble’s mice were using the entire drainage from the west boundary of the Site to Pond C-2.
There is no evidence that the Woman Creek population has changed since it was last surveyed
in 1997. Based on telemetry data, home range estimates ranged from 1.6 to 5.9 ha (4 to

15 acres). This data has added breadth to the Rocky Flats database on the mouse, and has
helped Site ecologists further refine the site-specific habitat model for Rocky Flats.

Migratory birds have shown various trends depending on season and monitoring methodology.
Using multi-species census survey data to determine relative abundance showed that several
species, though still in the top 10 most abundant species, were in a slightly different order of
abundance than in some previous years. This variability is not unexpected in migratory species.
During 2000, 80 bird species were recorded on migratory bird surveys alone. Over the past

10 years, 153 of these have been recorded on migratory bird transects. This compares to a
sitewide species richness of 189 species that have been recorded by all methods over the past
10 years. Site data appear to reflect regional trends in grassland species, which are generally in
decline. They also show the result of continued observation of uncommon species (though low
‘numbers of individuals), which has increased calculated diversity in wetlands over time.
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The long-term, year-round ecological monitoring program conducted under this program
continues to be an essential tool for identifying, describing, and quantifying fluctuations in
wildlife populations, wildlife habitat use, and changes in the species that use the Site as year-
round or seasonal habitat. Wildlife population densities vary constantly with natural pressures,

- and only well-integrated, long-term monitoring such as this can identify consequences of natural

influences versus consequences of human activities. The data produced are an invaluable tool in
predicting and avoiding ecological impacts resulting from projected human activities.
Monitoring results can also guide the natural resource management decision-making process
such that it continues to accomplish the goals of the Site’s natural resource management
policies. The continued development of this long-term database will provide a solid basis for
defense against natural resource damage claims in the future, as well.

If sensitive species dwindle in numbers or disappear, a serious environmental health problem
may be indicated. Monitoring and surveys such as those carried out under this program can
detect trends of this sort, and act as an “early warning system” for impending ecological
problems. This function will become increasingly important as remediation activities at the Site
increase, and will play an essential role in assessing natural resource damages.
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1  Introduction

1.1 Background

Rocky Flats Environmental Technology Site (the Site) is a U.S. Department of Energy (DOE)
nuclear industrial facility that has been part of the nationwide nuclear weapons complex since
1951. The Site is located in semi-rural Jefferson County, Colorado, approximately 16 miles
northwest of Denver, and 5 miles southeast of Boulder. The Site covers approximately

6,262 acres, of which approximately 5,900 acres forms an undeveloped Buffer Zone (BZ)
around the central industrialized portion. The original 1951 land purchase included
approximately 2,520 acres of rangeland, which was expanded by an additional 4,030 acres from
private ranches in 1974 (some 290 acres were later allocated to the National Renewable Energy
Laboratory). The Site adjoins undeveloped rangelands that are encroached by housing
developments and commercial properties on the northeast and southeast. To the north, east,
west, and northwest, public open-space lands border the Site. Figure 1-1 presents the general
location of the Site.

The original mission of this DOE facility was the manufacture of nuclear weapons components.
With the end of the Cold War and cessation of nuclear weapons production at the facility, the
Site is currently undergoing cleanup and closure. During the next seven years, buildings will
continue to be demolished, and disturbed areas will be planted back to native prairie. One of the
current DOE goals is to preserve the Site’s unique ecological resources. Certain natural
resource protection goals are identified in the Natural Resource Management Policy issued by
DOE in 1998 (DOE 1998). Ecological monitoring is necessary to ensure regulatory compliance,

- to attain DOE’s natural resource protection goals, and to preserve and protect these unique

ecological resources to the maximum extent possible during cleanup and closure. The Natural
Resource Compliance and Protection Program (NRCPP) provides for such ecological -
monitoring.

1.2 The Natural Resource Compliance and Protection
Program

The NRCPP monitors the status of plant communities, wildlife, and habitats to ensure that
operations at the Site remain in compliance with state and federal wildlife protection statutes
and regulations, and with DOE orders. Other goals of the program are to collect sufficient data
to provide a scientific basis for National Environmental Policy Act (NEPA) documentation and
to support cleanup and closure of the Site. :

The regulatory drivers for NRCPP wildlife and habitat work include:

e The Endangered Species Act (ESA) (USC 1973b)
e The Fish and Wildlife Coordination Act (FWCA) (USC 1958)



e The Migratory Bird Treaty Act (MBTA) (USC 1973a)

e The Bald and Golden Eagle Protection Act (BEPA) (USC 1978)
e The National Environmental Policy Act (USC 1970) |

e The Clean Water Act (CWA).(USC 1977)

e The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) (USC 1980)

. The Federal Noxious Weed Act (FNWA) (USC 1975)

e - CFR Part 1022, Compliance with Floodplain/Wetlands Envuonmental
Review Requirements (CFR 1979)

e CFR Part 1022, Compliance with Floodplain/Wetlands Environmental
Review Requirements (CFR 1979)

e CFR Part 230, 404(b)(1), Guidelines for Specxﬁcatlon of Disposal Sites for
Dredged or Fill Material (CFR 1980)

e The Colorado Nongame Threatened and Endangered Species Conservation
Act (NTECA) (CO 1991)

e Executive Order 11990, Protection of Wetlands (EO 1977a)

¢ Executive Ofder 11988, Floodplain Management (EO 1977b)

e Colorado Weed Management Act, Undesirable Plant Management (CO 1984).
‘e Jefferson County Undesirable Plant Mane{gement Plan (JeffCo 1991)

e DOE Order 4300.1B, Real Property Management (DOE 1989a)

e DOE Order 6430.1A, General Requirements, Construction Facilities and
Temporary Controls (DOE 1989b)

¢ DOE Order 5400.1, General Environmental Protection Program (DOE 1988).

Since the NRCPP was established in 1992, Site ecologists have conducted routine surveys to
monitor the health and populations of high-visibility and sensitive wildlife groups such as
migratory birds, game species, indicator organisms (e.g., raptors and amphibians are groups that
are more sensitive to contaminants and stress), and species that are afforded special protection
by federal and state statutes. The methods used are set forth in the Site’s standard operating
procedures, EMD Operating Procedures Manual Volume V (DOE 1994a), and the 2000
Ecology Field Sampling Plans (K-H 2000a). Continuation of this program as a long-term
monitoring program has provided a continuous record of these selected species that can be
compared among years. These long-term surveys were the basis of Chapter 5, Ecological
Monitoring, of the Rocky Flats Environmental Technology Site Integrated Monitoring Plan



(IMP) (K-H 1999). Each year, the IMP is reviewed, and special sampling and monitoring may
be added to address specific questions or additional data needs. This ongoing monitoring
program is an important environmental management tool for DOE, Rocky Flats Field Office
(RFFO) and its contractors. Data from these surveys, which are stored in the Site Ecology
Database, have been used in the preparation of compliance documents, environmental
evaluations, remediation plans, environmental assessments, environmental impact statements,
categorical exclusions, and project planning documents. These data are also used to make
ecological resource management decisions to ensure the preservation of these resources at the
Site.

Routine monitoring provides data on habitat affinities of sensitive species, which can thenbe
used to predict the presence or absence of such species within planned work areas, avoiding the
expense of additional special surveys. Availability of such'information allows timely

assessment of proposed actions for potential ecosystem impacts, thus reducing project delays.
These data are therefore a valuable planning tool that can help avoid conflicts between project
scheduling and protective regulations. Monitoring also provides data for management decisions
under the Ecological Resource Management Plan (K-H 1997a). Continued monitoring of
wildlife populations at the Site will also provide valuable background data for addressing
CERCLA-related Natural Resource Damage Assessment (NRDA) concerns in the future.

The NRCPP ecological monitoring program also supports documentation and protection of
threatened and endangered species to comply with the ESA and NTECA, and addresses
migratory bird protection concerns under the MBTA at the Site. The NRCPP project-specific
surveys are performed in work areas before such activities as construction, mowing, assessment,
remediation, and other projects start, and are instrumental in keeping Site activities in
compliance with the acts and regulations listed above. Site-specific monitoring also provides
"data continuity with routine monitoring results.

A long-term ecological monitoring program such as the NRCPP ecological monitoring program
plays an essential role in identifying fluctuations in wildlife populations, wildlife habitat use,
and changes in the species that use the Site as year-round or seasonal habitat. Wildlife
population densities vary because of natural pressures, and only long-term monitoring can
identify “real” changes that are the consequence of either natural fluctuations or human
influences. This information is essential for effective ecological resource management at the
Site. The NRCPP also has the flexibility to add special surveys as needed for specific projects.
Existing data in the database can then be combined with results from special surveys and
analyzed to answer specific questions on ecological concerns. Availability of accurate, up-to-
date ecological data is essential for planning long-term cleanup strategies. Additionally,
advance knowledge of ecological concerns can help to avoid or minimize natural resource
injury, thereby reducing liability for natural resource damages, and establishing further
credibility with regulators and the private sector.

Protection procedures and plans (DOE 1994b,c, 1997) developed by and implemented through
the NRCPP aid ecologists in assessing potential impacts to threatened, endangered, and special-
concern species, as well as migratory birds and wetlands, all of which enjoy special protected
status. Surveys performed in compllance with these procedures ensure that wildlife and




wetlands are protected, and that state and federal wildlife and habitat protection statutes are not
violated during Site activities.

The purpose of this ongoing, long-term monitoring program is to monitor the population trends
and general health of the Rocky Flats ecosystem. The landscape-level monitoring approach,
that of monitoring the entire Site as a single ecosystem unit, provides the appropriate level of
information required for effective natural resource management at the Site. This landscape
approach allows analysis of large habitat areas and site-wide trends, so that the effects of
general Site operations can be assessed and management actions can be identified. Because
most groups monitored include highly mobile species, this large-scale monitoring approach is
necessary to provide more complete information on population and use trends. Smaller scale
monitoring would create data gaps when target species move from sampling areas. Many
species, or groups of species, use the entire Site or cross from one major drainage basin to
another during various seasons, indicating that contiguous habitat units are of greater
importance than drainage divides or artificial administrative divisions on the Site. Establishing
artificial boundaries for monitoring would, therefore, limit data utility.

\

This report summarizes the results from wildlife surveys performed during 2000. Many survey
techniques were used to determine populations and habitat use of wildlife species at the Site.
The methods are outlined in the following section, and summaries of survey results for each
major wildlife group monitored are presented in subsequent sections.



2 Methods

Site ecologists use several methods to monitor the presence of wildlife, habitat use, seasonal
residence, species densities, breeding areas, and other pertinent wildlife parameters. Significant
species observations are recorded by grid location (Figure 2-1), whether observed during the
sitewide significant species survey, multi-species census surveys, or migratory bird surveys:
Multi-species census surveys, performed on established transects, record all wildlife observed.

"~ Monthly sitewide surveys along established roads over the entire Site record all significant
species. Project-specific work-area surveys record the presence or absence of any special-
concern species and confirm the presence and/or locations of wetlands within project areas.
Migratory bird surveys record bird species along established transects. A limited fish sampling
effort and an amphibian vocalization survey were added into the program in 1998. In addition
to these formal surveys, fortuitous sightings of any significant species are recorded (these may
occur during the above surveys).

1

21 Data Collection

211  Significant Species Data Collection

Significant species are species of special interest because of their status as high-visibility
species, indicator organisms, sensitive species, federal and state protected species, or game
species. Significant species groups include waterfowl, big game mammals, game birds,
carnivores, raptors (birds of prey), small game mammals, furbearers, and selected other species.
When observations of significant species are made, location data are recorded by grid-cell code
(Figure 2-1). The alphanumeric grid-cell locator code (e.g., 12H) provides a location to within
1,000 ft of the observation. A list of species currently designated as significant is presented in
Appendix A.

2.1.1.1  Multi-Species Census Surveys

Multi-species census surveys are performed monthly on 16 established survey routes, allowing
long-term data collection on survey transects included in the NRCPP ecological databases.
Monthly performance of these surveys allows collection of data to characterize habitat and area
use and estimate the relative abundance of significant species year-round. Transect routes vary
in length (generally at least a mile) in all major habitat types at the Site. The major habitats
~ recognized at the Site include wetlands, riparian (streamside) woodland, riparian shrubland, tall
upland shrubland, mesic mixed grassland, xeric mixed grassland, and reclaimed grassland.
Table 2-1 presents a list of transects and habitat descriptions for the multi-species surveys. See
Figure 2-2 for transect locations.

Multi-species census surveys are performed in accordance with procedures described in the
EMD Operating Procedures Manual Volume V (DOE 1994a). Surveys are performed by a
qualified ecologist who walks established transects in specific habitats and records data for all




animal species observed during the survey. Multi-species census surveys are designed to collect
data on species richness, species abundance, area use, and habitat use. Data recorded include
species, number of individuals, habitat, activities, age and sex classifications, and other pertinent
information. Additionally, the habitat use per minute of observation time is recorded. These
data provide information on what habitats were used by which species, how often, and for what

purposes.

21.1.2 Sitewide Significant Species Surveys

Sitewide significant species surveys are conducted monthly along all main roads in the BZ.
Preference is given to fair weather to optimize observation ability and driving conditions.
During these surveys, all visible individuals of significant species observed during a short time
span (i.e., 3 to 4 hours) over the entire property are recorded. These surveys are performed
diurnally (during the day) and nocturnally (during the night).

In 2000, diurnal sitewide surveys were performed monthly, except in September, when the
monthly survey was nocturnal (dusk to midnight). The nocturnal survey method provides
coverage over the entire BZ in areas that can be seen with the beams of hand-held spotlights.
The primary purpose of the nocturnal survey is to document the presence of nocturnal species
that are rarely observed during daylight hours.

2.1.1.3  Fish Sampling

In 2000, fish sampling was performed only in Rock Creek, although all streams had been slated
for sampling. Figure 2-3 shows locations sampled in Rock Creek. The lack of water in the
ephemeral streams on the Site severely limited areas where sampling could be performed.
Sampling of riffle areas had been the target for 2000, but the riffles were largely dry.

Traps remained at each location for a minimum of two days and were checked by afternoon of
each day. Any aquatic or semi-aquatic vertebrates captured in the traps were identified and
enumerated before being released.

2.1.1.4 Amphibian Monitoring

As a taxonomic group, the frogs and toads at the Site are recorded only occasionally during
normal wildlife monitoring. Until vocalization monitoring was instituted in 1998, most
observations of amphibians had been fortuitous. Although this approach provided an annual-
presence/absence record for these species at the Site, the lack of a repeatable monitoring method
prevented effectively tracking population abundance or the distribution of these species on Site.
Because such information can provide additional insight and act as an additional tool for
detecting changes in the health of the Site aquatic ecosystems, monitoring for these species has
been instituted. Amphibians are an important group to track, because their semi- aquatlc nature
makes them particularly sensitive to aquatic impacts (Blaustein 1995).

The methods used for the amphibian vocalization surveys in 2000 generally followed the
guidelines provided by Mossman (1998). Additional information used for the surveys was
taken from the Wisconsin Department of Natural Resources (Mossman and Hine 1984, 1985)



and the National Biological Survey (NBS 1997). Some modification of these guidelines was
necessary to adapt the surveys for use at the Site. ’

A total of 20 locations were sampled for species presence/absence and population abundance in
2000 (Figure 2-4). This approach followed the modifications of the protocol implemented in
1999 (K-H 2000b). The 20 locations were divided almost evenly between the north and south
Buffer Zone areas (using the east and west access roads as the dividing line between north and
south). Eleven sites were in the north Buffer Zone, and nine were in the south Buffer Zone.
Monitoring was conducted in the north and south Buffer Zone on two separate nights, starting at
dusk, to keep the total sampling time each evening within two hours of sunset. In 2000, surveys
were conducted in the north Buffer Zone on April 28 and the south Buffer Zone on May 1.

Vocalizations were categorized into indices as designated in the 2000 field sampling plans (K-H
2000a). Additional information recorded at each survey location included air temperature (°C),
water temperature (°C; where feasible), wind speed, cloud cover, precipitation, and noise
interference.

2.1.1.5 Project-Specific Special-Concern Species and Wetland Surveys

Special-concern species are a particular class of wildlife and plants that are of special interest at
the Site because of their protected status or rarity. These species have been designated on the
basis of their rare or imperiled status, as identified by the U.S. Fish and Wildlife Service ‘
(USFWS), the Colorado Division of Wildlife (CDOW), the Colorado Natural Heritage Program
(CNHP), and other interested groups. Species placed in this category by the NRCPP are

* federally listed threatened and endangered species; species proposed by the USFWS for listing;

species formerly listed by the USFWS as candidate species; Colorado threatened, endangered,

or Species of Special Concern; species from the CNHP lists of rare and imperiled species; and
species that are “watch-listed” by other regulatory or natural resource conservation groups.
Special-concern species tracked by the NRCPP are listed in Table 2-2. The NRCPP monitors

the presence, locations, and numbers of these species within project areas to better ensure the
Site’s compliance with the applicable acts and regulations, and to provide appropriate protection
for these species. If species of specific regulatory concern are found to be present in a project
area, specific protection or avoidance plans are developed. When federally listed species will be -
affected, these surveys provide the basis for informal or formal consultation under the
Endangered Species Act.

Project-specific surveys for special-concern species are performed in accordance with the
ecology procedures 1-D06-EPR-END.03—threatened and endangered species protection (DOE
1994b), 1-G98-EPR-END.04—migratory bird protection (DOE 1994c¢), and 1-S73-ECOL-
001—wetland protection (DOE 1997). Locations for project-specific surveys are determined by
the work plans for construction, assessment, and remediation projects.- ‘

21.2 Migratory Bird Surveys

Migratory bird species richness and population density data were collected along 20 permanent
survey routes (transects) established in all major habitats at the Site. Surveys of these transects




were performed monthly by a qualified ecologist who walks the established routes and records
data for bird species encountered along the survey belt. Table 2-3 lists survey routes and
general habitat types for each transect. Figure 2-5 shows the locations of these routes.
Migratory bird surveys collect habitat use and population data for all bird species in different
habitats within the BZ. Breeding bird surveys collect the same data as monthly surveys, but are
.conducted at closely spaced time intervals (weekly) during early summer to provide greater
detail on the breeding season. Monthly surveys were performed during the remainder of the
year. Migratory bird surveys were performed in accordance with the EMD Operating
Procedures Manual (DOE 19%4a).

2.1.3 Protected Species Surveys (Preble’s Meadow Jumping Mouse)

21.3.1 Trapping Methods

Trapping of Preble’s meadow jumping mice and other small mammals follows the procedures
outlined for small mammals in the EMD Operating Procedures Manual Volume V (DOE 1994a)
and conforms to the U.S. Fish and Wildlife Service Interim Survey Guidelines for Preble’s
Meadow Jumping Mouse (USFWS 1999). Small mammal field efforts in 2000 concentrated on
studying Preble’s meadow jumping mouse (Zapus hudsonius preblei) populations in Woman
Creek. Early and late trapping sessions were conducted. See Appendix B for a detailed
description of the methods used during this trapping program.

The objectives of the 2000 study effort were to estimate population size, location, and
demographics of Preble’s mice in the Woman Creek watershed via a mark-recapture trapping
effort. Individual mouse movement/behavior was also tracked through the use of radio
telemetry. An additional component of this monitoring effort was to characterize Preble’s
mouse habitat along Woman Creek in a way that would be more comparable to other studies in
Colorado.

Data for each small mammal captured included species, age, sex, and breeding condition. Each
Preble’s mouse was measured for key identifying characteristics and examined for identification
marks to determine whether it had been captured previously or was a new individual. Each
individual Preble’s mouse captured was marked with a Passive Integrated Transponder (PIT)
tag. During subsequent recapture efforts, all Preble’s mice were scanned with the PIT tag
reader.

21.3.2 Radio Telemetry Methods

Adult Preble’s mice were fitted with radio collars until the supply of collars ran out. Telemetry
tracking began as soon as the first mouse was collared. Collared mice were tracked at night
during the first session, and during the day through the second session, because previous
telemetry results have shown that individuals travel much less as their hibernation time
approaches. Methods are described in Appendix B.

Locations of collared individuals were estimated by triangulation from the previously
established waystations. Compass bearings were taken from three to five waystations per




triangulation, with the last bearing being taken within an hour of the first. Each bearing set was
checked for polygon closure using a QBASIC program. If closure failed, the set was dlscarded
and a new set was taken from a different group of waystations, if possible.

Locations of individuals were estimated a minimum of twice per 24-hour period for the life of
the transmitter. Once a week during the day, transmitter signals were followed directly to the
individual, so that a visual determination of the well-being of the individual could be made.

2.1.3.3 Habitat Characterization

Ten transects for Preble’s mouse habitat characterization were located randomly between the
western boundary fence and Pond C-2 (Figure 2-6). Transects were 50 m in length, starting at
the stream bank and extending perpendicularly out from the stream channel. Five transects were
placed on the south side and five on the north. The collective width of the stream channel and
the riparian vegetation was measured at the location of each transect.

Five 1-m? quadrats were placed along each transect at the 0-, 5-, 15-, 25-, and 50-m points, on
the right-hand side facing away from the stream (Figure 2-7). At each quadrat, physical and
vegetation parameters were measured (Table 2-4). Physical parameters included slope angle,
slope aspect, slope position, moisture gradient, soil texture, and distance to canopy edge.
Vegetation parameters included species richness dominant associations; canopy species;
herbaceous density; and estimates of percent tree, shrub, short shrub, graminoid, and forb cover.
Measurements using a spherical densiometer for tree and shrub cover were made from the
center of the quadrat in the four cardinal directions at a height of 1 m. Herbaceous density was
measured using a vegetation profile board (1 m’ graduated by decimeters; after Nudds 1977),
read at a distance of 10 m and a height of approximately 1-m. Visual estimates of tree, shrub,
short shrub, graminoid, and forb cover within the quadrat were made using a cover class system:
1 =<5%,2=6-25%,3 =26-50%, 4 =51-75%, and 5 = >76%. Methods are described in
Appendix B.

2.2 Data Analyses

As standard practice, data entry into the Ecology Database is verified and validated to ensure
accuracy before data analysis is performed. Corrections are made to entered data as required,
and all summary tables used for data analysis are based on the quality-assured data (K-H
1997b). '

221 Multi-Species Census Data Analyses

The Ecology Database was queried to determine the habitat use preferences of each species of
interest and the relative abundance of those species. Summary tables for species and/or species
groups were then prepared, and the percentages of observations in each habitat were compared
to determine habitats of major importance to individual species or species groups, and to
determine the relative abundance of those species.




Relative abundance, expressed as observations per minute (0/m), is a means of comparing the
abundance of a particular species to itself over time, or comparing relative abundance of one
species to another. These comparisons can be made within a single habitat, or a single season,
over the entire Site by season or by year. By comparing relative abundance, one can determine
how common (or relatively abundant) a species is in specific habitats by season or by year, and
how common each recorded species is site-wide. A comparison of relative abundance over time
can provide specific information on long-term population trends. While relative abundance
cannot provide absolute population numbers, the relative abundance of species provides
trending information. For example, when results for a given species are compared year to year
(e.g., mule deer relative abundance of 0.201 observations per minute [o/m] in Year A compared

10 0.119 o/m in Year B, would show a decline in relative abundance) a trend in relative
abundance will indicate a trend in the population of that species. Further, if mule deer are
recorded at a rate of 0.119 o/m, and turkey vultures are recorded at a rate of 0.0002 o/m, the data
show that mule deer are more abundant than turkey vultures. Observations per minute of a
species in a given habitat compared to observations per minute of that species in another habitat
can provide information on the habitat affinities of that species. Each type of information is

* valuable in determining management strategies for either individual species, or for different

habitats, depending on the management need.

2.2.2 Significant Species Area Use from Sitewide Survey Data Analyses

Area use summaries were derived by querying the sitewide significant species survey data in the
Ecology Database for grid points from observations of each species. Figure 2-1 shows the grid
used to record location data. Summary tables were then prepared to facilitate data analyses for
each major species group.

223 Fish Sampling Data Analyses

Analyses for these semi-quantitative sampling methods were limited to enumeration of species
identified for the limited data collected in 2000 (i.e., species richness).

2.2.4 Amphibian Monitoring Data Analyses

Data were summarized for boreal chorus frog occurrence frequency and vocalization indices. In
addition, a map was prepared showing where the species was documented on the Site in 2000.

2.2.5 Bird Community and Species Density Analyses

Avian species composition between the major habitat types and over the years were compared
"using the Jaccard Similarity Index (Digby and Kempton 1987). Only surveys taken during June
were used, and only from the years 1994-2000, to maximize comparability.

Simpson’s Index of Diversity (TWS 1980) was used to compare the relative health of the bird
species community across the major habitat types and over time. Simpson’s Index is sensitive
to the dominant (most abundant) species and insensitive to infrequent sightings. Because birds




are highly mobile and may potentially appear within any habitat at any time, this was chosen as
an appropriate index. '

Diversity was calculated separately for every season and major habitat type for each year from
March 1994 through February 2001. The seasons were considered to be: winter = December
through February, spring = March through May, summer = June, and autumn = September
through November. July and August were not included, because of the different intensity of
sampling between those months and June.

2.2.6 Preble’s Meadow Jumping Mouse Data Analyses

Preble’s mouse mark-recapture data were analyzed by Bruce Lubow-of Colorado State
University using Program MARK®. Capture probabilities and mouse densities were estimated
with the immigration and emigration rates assumed to be zero (closed population estimate).
Because none of the individual mice caught in the first session were recaptured during the
second session, the residency/survival rate was also assumed to be zero. The estimated
variances for these calculations are reported as standard error (se).

ArcView® 3.1 was used to process and analyze the telemetry data. “The geometric center of a
closed triangulation was used as the estimated location of the collared individual. The size of
each triangulation polygon was used to derive the uncertainty of the estimations. Post-
processing of the data was required to help account for signal bounce and interference.
Extraneous bearings that increased the uncertainty of an estimation were discarded, as long as a
minimum of three bearings remained in the set. Bearings that did not form closed triangulations
were adjusted by up to 5°, if this allowed for closure. Bearing sets that still did not form a
closed triangulation, or whose area was 0.5 ha, were discarded entirely. Distances were

~ calculated from the resulting set of location points for each individual.

Descriptive summaries of the habitat characterization data were prepared and reported for both
the entire drainage and by discrete distances from the stream, where appropriate.
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3 Results and Discussion

The following sections present summaries of wildlife monitoring performed under the NRCPP
during 2000. Comparisons with previous years are made in the discussions for each species
group as appropriate. Many of the data are summarized by season. For the purpose of this
document, seasons are defined as spring (March through May), summer (June through August),
fall (September through November), and winter (December through February).

3.1 Significant Specieé

Significant species monitored during 2000 included big game mammals, large rodents and
lagomorphs, carnivores, waterfowl, raptors, fish, herpetiles (reptiles and amphibians), and
special-concern species. A list of the species included in these groups is provided in
Appendix A. The data entry codes for significant species are also described in Appendix A.
Discussions in the following sections concentrate on the various significant species groups.

It should be noted that two types of surveys (as discussed in Section 2) were used in collecting
data on the significant wildlife groups.discussed below. Sitewide significant species surveys
recorded primarily area use, but they also recorded instantaneous habitat use for all significant
species observed in a short time span over the entire Site. Multi-species census surveys
provided data on habitat use per unit time of observation along permanently established walking
transect lines. Results from both methods are discussed below.

. A special effort was also made to monitor the Preble’s meadow jumping mouse population in
Woman Creek as part of the continuing study that has been conducted since Preble’s mice were
federally listed as a threatened species in May 1998. Radio telemetry was used to monitor
Preble’s mouse movement in that drainage, and the mark-recapture method was used to estimate
population. The results of this sampling effort are summarlzed below in Section 3.1.8.5, and are
presented in total in Appendix B.

3.1.1 Big Game Mammals

The most common big game species at the Site is the mule deer (Odocoileus hemionus). The
current population at the Site is estimated at approximately 160 individuals. This estimate is
based on a winter deer count, extrapolated to take into account the well-known fact that
ungulate herds are routinely underestimated (Wallmo 1981). Site knowledge allows the
ecologists to extrapolate observed numbers to a population estimate based on assumed
underestimation from some areas of the Site. Habitat use varied through all available habitat
onsite. Relative abundance of mule deer by habitat is discussed in Section 3.1.1.2.

White-tailed deer (Odocoileus virginianus) continue to populate the Site in small numbers.
During the baseline characterization (DOE 1992), no white-tailed deer were recorded, but

" observations have increased in recent years, and now a small herd of white-tailed deer can often
be observed in the lower Smart Ditch/Woman Creek confluence area. From one to several
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individuals have also been observed commingling with mule deer more commonly than in the
past, and white-tailed deer are now observed across the Site. With the increase in white-tailed
deer numbers on the Site, the concern that they might hybridize, diluting the reproductive
viability of the mule deer, is actually reduced. This is because each species has a sufficient
number of individuals of its own species with which to breed.

Elk (Cervus elephas) were observed in Rock Creek periodically during the early summer, and
one cow-calf pair was observed at a time that suggested the calf might have been born onsite.
Elk continue to be in the vicinity during spring greenup, and during the spring of 2001, as this is
written, a herd of approximately 80 to 100 elk has been observed regularly in grasslands
immediately west of the Site.

3.1.1.1 Sitewide Significant Species Surveys—Big Game

Winter Deer Count Comparison—A sitewide survey was conducted on January 17,
2001 for the purpose of obtaining a year-end 2000 population census for big game. The year-
end census is weather dependent, requiring snow-covered ground to provide the best visibility
conditions for the most accurate count. This census is typically conducted during the last week
of December of the survey year, or as soon as appropriate snow cover is available in January. A
new snowfall on January 17, 2000 provided the required conditions for the year-end count; the
census survey recorded 144 mule deer and 10 white-tailed deer. Because the success of winter
surveys such as this are weather dependent, often not all deer present at the Site are visible to
observers or identifiable by age and sex; therefore, not all deer are counted or divided into
age/sex classes. The winter count has fluctuated since 1994, when the highest count of 164 deer
was recorded. Figure 3-1 shows the winter mule deer population trend from 1994 to 2000.

The age class breakdown shows a continuing trend of fawn survival above one fawn for every
two does (491:70d). Although opinions vary among mule deer population authorities, a fall-
season fawn-to-adult ratio of 30:70 is considered to be optimum for maintaining the herd
(Fitzgerald et al. 1994). The number of fawns recorded in the year-end census (41) was

. considerably better than the mean winter fawn count (25.4) over the past seven years. It should
be noted that censuses of mule deer normally yield low counts of fawns (Wallmo 1981). The
year-end census showed 29% of the population as young-of-the-year, and some individuals
likely went unrecorded. This number cannot be correlated directly to a fall count, because some
winter kill occurs among deer herds during late fall and through the winter.

The number of bucks counted in the year-end census (40) was similar to that recorded in 1999
(42), and the ratio of does (59) to bucks remained similar (1.5:1), showing a good balance for a
healthy herd. According to Wallmo (1981), a sex ratio of approximately two adult does per one
adult buck indicates a very healthy mule deer population. The variations in mule deer numbers
recorded at the Site probably represent normal population fluctuations, but other wildlife
professionals, especially Site visitors from the Colorado Division of Wildlife, generally are -
encouraged and impressed with numbers at the Site. Figure 3-2.shows the age- and sex-class
breakdown of the mule deer population from 1994 to 2000. '

The number of deer observed during the year-end count (approximately 0.06 deer/ha, or
14 deer/miz)‘ has fluctuated since records have been kept. The relatively large mule deer




population at the Site is due to good range condition and the protection afforded them by the’
prohibition of hunting within Site boundaries. The lack of constant disturbance in the BZ also
provides protection from stress, and normally promotes a good fawn survival rate.

Big Game Area Use Summary—In this section, monitoring data from 2000 sitewide
significant species surveys are summarized by season (spring, summer, fall, and winter). These
surveys were performed once each month from all passable roads in the Buffer Zone, thus
providing 12 “snapshot” area use records for the year. Area use data are an important tool used
by Site ecologists to help project planners time disruptive activities to avoid critical periods or
essential habitat. Seasonal summaries of mule deer use at the Site reflect the species’ strong
year-round preference for some locations and seasonal preferences for other locations. The
mule deer and white-tailed deer area use data summaries, broken down by season, from the
years 1997-2000, are provided in Tables 3-1 and 3-2, respectively.

The use patterns reflect two apparent area preference criteria. One preference is for specific
seasonal habitat that meets certain survival requirements (e.g., protective cover for new fawns).
A second important area preference is for secluded areas. Some areas preferred by the deer do
not provide unique habitat but do offer isolation from disturbance. Figures 3-3 through 3-6
show area use for the four seasons for combined data from 1997 through 2000. Figure 3-7
shows the range of white-tailed deer observed during 2000.

3.1.1.2  Big Game Relative Abundance from Multi-Species Census Surveys

Mule Deer—Overall 2000 annual mule deer relative abundance was 0.149 observations per
minute of survey (o/m). As illustrated by data summarized in Tables 3-3 through 3-6, mule deer
habitat use and relative abundance have varied by season and by year over the entire monitoring
interval (1995-2000). Mule deer generally exhibit the greatest observed relative abundance in
winter and the lowest in summer, with spring and fall being similar. Relative abundance
observed in the various habitats has been highly variable from year to year, but certain seasonal
habitat affinities are evident. In spring, mule deer exhibit an affinity for woody habitat, and
secondarily for grasslands. In summer, the affinity for woody habitat is still strong, but habitat
use is otherwise generally more divided among all other habitats. In fall, woody habitats are
again dominant, with grasslands also being important. In winter, mule deer are commonly
observed in grasslands and tall upland shrubland. This winter use pattern most likely reflects an
increased need for food during bad weather (i.e., greater time spent feeding), and the better
.shelter provided by Rock Creek shrublands. This habitat use pattern also corresponds with
important use areas identified during the sitewide surveys. '

White-Tailed Deer—Habitat use summaries based on multi-species census surveys (Tables 3-3
through 3-6) indicate that white-tailed deer use both shrublands and grasslands at the Site.
White-tailed deer were in small groups of their own species, or in company with groups of mule
deer. During 2000, small groups (2-6 individuals) of white-tailed deer continued to use the
lower Smart Ditch/lower Woman Creek area. Single does were observed most often with mule
deer groups in various parts of the Site. The present total population at the Site may be as many
as 10 to 15 animals. The sitewide annual relative abundance of white-tailed deer in 2000 was
0.012 o/m, a considerable change from no observations in 1995.




3.1.2 Lagomorphs and Large Rodents (Sitewide and Multi-Species
Surveys) '

The most commonly observed lagomorph (rabbit or hare) at the Site during 2000 was the desert
cottontail (Sylvilagus audubonii), with a mean sitewide annual relative abundance of 0.007 o/m.
White-tailed jackrabbits (Lepus townsendii) and black-tailed jackrabbits (Lepus californicus)
“have been recorded, but individuals of both species are seldom observed. Desert cottontails, as
in previous years, were most abundant in disturbed areas, scrap storage areas, trailer yards,
storage areas, rip-rap areas, and other areas affording cover. Table 3-7 provides a summary of
recorded seasonal habitat use and relative abundance by habitat for these species, based on
‘multi-species census surveys. The 2000 area use data summary, based on sitewide surveys, is
provided in Table 3-8.

Muskrats (Ondatra zibethicus) were recorded in impoundments (ponds), most often in
association with cattails (Typha sp.), during 2000. Populations of this species are difficult to
estimate without a heavy trapping regimen, but observations in 2000 confirmed the continued
presence of the species in appropriate habitat. Table 3-8 summarizes recorded area use by this
species.

Black-tailed prairie dog (Cynomys ludovicianus) populations in the vicinity continue to rebound
from the regional die-off in 1994 that was caused by the plague epizootic. Prairie dogs were
once established in several colonies at the Site, and have continued to repopulate some historical
colony areas. By the end of 2000, prairie dogs were once more evident in three former colonies;
however, some poisoning apparently took place in summer 2000 along the Site’s south
boundary. Until populations rebound to previous densities, specific prairie dog censuses are
unnecessary. '

Prairie dog populations at the Site are of interest, because the number of wintering raptors that
can be supported by the Site is directly correlated to the prairie dog population. Prairie dogs are
widely considered a “keystone” species in the prairie ecosystem, acting as a prey base for a
number of mammalian and avian predators. When prairie dog numbers decline, these predatory
species also suffer declines in population. Long-term nesting success of the Standley Lake bald
eagle pair may ultimately depend on sufﬁc1ent prairie dog populatlons in the vicinity, including
any populations at the Site.

3.1.3 Carnivores (Sitewide and Multi-Species Surveys)

The most frequently observed carnivore species at the Site is the coyote (Canis.latrans), and the
next is the raccoon (Procyon lotor). Coyotes, which are active both diurnally and nocturnally,
were found in all habitats, but were most visible in marshlands and grasslands as they hunted
small mammals during the day. Mean annual sitewide relative abundance for coyotes was
0.009 o/m (the mean o/m has varied considerably for this species). Differences in observation
rates may be influenced by vegetation density, which affects the species’ visibility; time of day;
proximity to dens or large carrion supplies; and other factors.

Three coyote dens and several juveniles were observed in 2000, confirming that the Site’s
coyotes successfully reproduced during the year. Typically, three to four coyote natal dens are
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located each year at the Site. The estimated number of coyotes on the Site, based on results
from sitewide surveys and Site knowledge, remains at approximately 14—16 individuals.

Table 3-9 provides a seasonal habitat use summary for carnivores in 2000 based on multi-
species census survey data. This summary presents primarily coyote relative abundance,
because most other species are nocturnal and are seldom observed during daytime surveys. The
2000 area use data summary, based on sitewide significant species surveys, is provided in Table
3-10. Typically, coyotes are most visible where their prey species are abundant.

Raccoons are largely nocturnal, and are therefore most frequently documented from tracks,
industrial area accidents, or through small-mammal trapping activities. (Site ecologists often
intentionally live-trap raccoons to remove them from the vicinity of small-mammal traplines,
because of the raccoons’ penchant for robbing bait from the traps.) Raccoons or their sign were
observed fortuitously in both the Industrial Area, where they frequented areas with food refuse,
and the BZ near riparian channels and pond margins. The 11m1ted number of observations
precludes making an accurate population estimate.

Mountain lion (Felis concolor) tracks were recorded again during winter surveys, showing a
persistent, though casual use of the Site by this species.

The presence of several mammalian carnivore species, the top species in the food chain, is an
indication of the good ecological condition of the Site. While this program does not attempt to
track numbers of all carnivores at the Site, the estimate of steady coyote population over time is
a good indication that prey species continue to be abundant. The top camivores in an ecosystem
must have a large, healthy population of prey species upon which to subsist. Reduced numbers
of prey species are normally reflected in reduced abundance and species richness of camivores.

3.14 WaterfowI—Ducks Geese, and Shorebirds (SlteW|de and
Multi-Species Surveys) :

. As would be expected, the majority of the waterfowl species observed during 2000 sitewide
significant species surveys and multi-species census surveys were concentrated around the
impoundments (ponds). Habitat use reflected the strong preferences for open water, pond-
margin mudflats, and associated wetlands (Tables 3-11 through 3-14). Area use varied
somewhat between the fall/winter and spring/summer seasons (Table 3-15). Fall/winter area use
was heavily concentrated on the major impoundments at the Site, while spring/summer use was
more dispersed. Some observations during the breeding season occurred along creeks, in ditch
and creek pools, and in greening-up grasslands.

Most waterfowl and shorebirds were observed on the large impoundments at the Site. Diving
ducks, such as buffleheads (Bucephala albeola), common (Mergus merganser) and hooded
merganser (Lophodytes cucullatus), ring-necked ducks (4ytha collaris), redheads (Aytha
americana), and lesser scaup (Athya affinis), were most commonly observed in the deeper ponds
(A-3, A-4, B-5, C-2, and D-2), Species found more generally in shallow waters included blue-
winged teal (Anas discors), green-winged teal (Anas clypeata), mallards (dnas platyrhynchos),
cinnamon teal (4nas cyanoptera), and gadwall (4nas strepta). Puddle-ducks, primarily
mallards, were also observed in pools, at seeps, and along creeks. Great blue herons (4rdea

17




herodias) were observed on impoundment mudflats, and in ditches\, short marshland, and wet
meadows.

The most abundant year-round waterfowl at the Site during the 2000 multi-species census
surveys were mallards (Tables 3-11 through 3-14). The mean annual sitewide relative
abundance of mallards was 0.114 o/m. The relative abundance of most other waterfowl and
shorebird species varied seasonally. Aside from the abundant mallards, gadwalls (0.041 o/m),
ring-necked ducks (0.038 o/m), American coots (Fulica americana) (0.024 o/m), green-winged
teal (0.022 o/m), and buffleheads (0.020 o/m) were the most common spring species. Not
including mallards, the most common summer species were blue-winged teal (0.051 o/m),
American coot (0.038 o/m), and pied-billed grebes (0.028 o/m). The other most common fall.
species included gadwall (0.016 o/m), blue-winged teal (0.012 o/m), green-winged teal

(0.011 o/m), and pied-billed grebes (Podilymbus podiceps; 0.011 o/m). The most abundant
species in winter was the ring-necked duck (0.035 o/m), followed by redhead (0.018 o/m) and
common goldeneye (Bucephala clangula; 0.013 o/m). '

The species richness of waterfow! indicates that waters at the Site are of sufficient quality to
attract large numbers of waterfowl, including several species that nest at the Site yearly.
Species richness ranged from a high of 23 species in spring to a low of 9 during winter. A
number of the waterfowl species stop over during migration because of the diverse aquatic
communities in the ponds and, to a lesser degree, the creeks on the Site. Figure 3-8 shows a
comparison of species numbers observed since 1993. A significant decline in the species
richness or numbers of waterfowl could be an early warning of declining water quality at the
Site, therefore this is an important group to continue monitoring.

3.1.5 Raptors (Sitewide and Multi-Species Surveys)

Raptors observed at the Site include all those normally associated with the range and habitats of
this area of Colorado (Andrews and Righter 1992). Raptor species using the Site varied
between the spring/summer and fall/winter seasons, with great horned owls (Bubo vzrgmzana)
red-tailed hawks (Buteo jamaicensis), and American kestrels (Falco sparverius) remaining as
year-round residents. Swainson’s hawks (Buteo swainsoni) and turkey vultures (Cathartes

“aura) were observed on the Site only in spring/summer. Rough-legged hawks (Buteo lagopus),
northern harriers, and golden eagles were observed mostly in fall/winter. A number of other
less common species were recorded onsite in 2000. These included the merlin (Falco
columbarius), long-eared owl (4sio otus), and Cooper’s hawk (Accipiter cooperii). One new
raptor species, the broad-winged hawk (Buteo platpterus), was observed in 2000.

Among most raptors, demonstrated habitat preferences are divided between woody habitats
(roosting and nesting areas) and grasslands and wetlands (foraging habitats) (see Table 3-16).
Falcon species were observed most frequently where their preferred prey (largely songbirds)
was concentrated, commonly in riparian woodlands and shrublands. Being nocturnal, great
horned and long-eared owls normally were recorded in roosting locations during daytime
surveys (shrubland, woodland, and abandoned buildings). Buteos (the broad-winged hawks),
including roughlegged, red-tailed, and Swainson’s hawks, were most often observed either
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roosting or nesting in riparian woodland, or soaring over marsh and grasslands where their prey
is most abundant.

Red-tailed hawks, Swainson’s hawks,-great horned owls, and American kestrels nested at the
Site in 2000. Recorded area use varied somewhat by season, but raptor observations were
generally well dispersed across the Site during all seasons. Except within nesting territories, no
particular concentration of activity was noted for any given species. Table 3-17 summarizes
seasonal area use by raptors.

Relative abundance of raptors varied by season (Table 3-16), but the most abundant species year
round was the great horned owl, with a mean annual relative abundance of 0.007 o/m. The
American kestrel is also a year-round resident, with a 2000 mean relative abundance of

0.004 o/m. The red-tailed hawk’s mean sitewide annual relative abundance was 0.003 o/m.

The continued presence of nesting raptors at the Site in 2000 indicates that habitat quality and
protection from disturbances have contributed to making the Site a desirable location for raptors
to reproduce. The normal seasonal species assemblages of raptors were observed at the Site,
indicating that the habitat still provides the essential seasonal requirements for these species.
Numbers and species richness remained similar to previous years, indicating that the Site
probably supports the optimum population of these territorial species. Figure 3-10 shows a
comparison of species numbers observed since 1993.

3.1.6 Fish Sampling

Fish were collected at nine locations in Rock Creek during July 2000. The purpose of this
sampling effort was to better sample this stream, because 1998 sampling was conducted over a
limited length of stream. Other streams were slated for sampling of riffle areas, but low
precipitation and dry streambeds precluded sampling riffle areas. Sampling was timed to avoid
spring floods to allow sampling more normal stream conditions.

The Site is dissected by four major stream drainages—Smart Ditch, Woman Creek, Walnut
Creek, and Rock Creek—all flowing generally west to east across the property. These are
headwaters streams that vary from ephemeral to intermittent, limiting the complexity of aquatic
communities that have developed. Streams on the Site vary in width from a few inches (spring-
fed flows) to five or six feet in downstream channels during spring runoff. These wide channels
are often dry by summer. Upper headwaters, closer to the spring and seep discharge areas, may
flow at a few gallons per minute all year, keeping small pools filled. Lower stream channels can
be described as intermittent, with semi-permanent pools and channel subirrigation during the
drier months. None of the streams on the Site maintain a permanent connection via constant
flow of water to lower reaches in offsite areas.

Minnow traps were set out in areas where streamflow was sufficient to cover the traps, and
trapping was done for two consecutive days at each sample point (see Figure 2-3). Limited
numbers of fish were captured. Fathead minnows (Pimephales promelas) were captured in all
locations sampled except Site 9. Tadpoles and leeches were present at some locations, and
crawfish, garter snakes, and leopard frogs were also captured. Numbers at the different sample
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sites varied widely, with greater numbers of fish trapped at the upstream locations that were
closer to seep flows.

3.1.7 Herpetiles (Reptiles and Amphibians)

3.1.71 Amphibian Vocalization Monitoring

Boreal chorus frogs (Pseudacris triseriatus maculata) were recorded at 19 of the 20 sample
locations (95%) surveyed in 2000. Twenty-five percent of the locations sampled had full
choruses of frogs calling (vocalization index 3; Figure 3-10), and 40 percent had multiple
individuals calling with overlaps between the calls (vocalization index 2; Table 3-18, Figure 3-
10). The distribution of boreal chorus frogs heard during the surveys on Site in 2000 is shown
in Figure 3-11. '

The average water and air temperatures (°C) were 13.3° and 13.2°, respectively, on the evenings
when sampling was conducted, and no precipitation occurred on either of the days. Cloud cover
averaged about 11% on April 28 and 4% on May 1.

In 2000, boreal chorus frogs were found at more locations than in either 1998 or 1999. The
number of locations where boreal chorus frogs were observed in the south Buffer Zone
increased dramatically in 2000 compared to 1998 and 1999. In 1998, boreal chorus frogs were
heard at 50% of the survey locations. In 1999, frogs were only heard at 44% of the survey
locations. However, in 2000, they were heard at 89% of the survey locations. This is
particularly interesting considering the Site received lower than normal precipitation last spring,
resulting in fewer available breeding pools. Perhaps this forced individuals to congregate at a
few locations, rather than being more spread out and less noticeable.

Comparison of 2000 vocalization index frequency data to 1998 and 1999 results, using only the
locations that were sampled during all three years, revealed some changes also (Table 3-18,
Figure 3-12). The abundance of boreal chorus frogs at many locations was somewhat less in
2000 compared to previous years (Figure 3-12). In 1998 and 1999, full choruses of frogs
predominated at most locations (vocalization index 3). However, in 2000, full choruses were
fewer, and most locations had multiple individuals calling, with overlaps among the calls
(vocalization index 2). The lower abundance of boreal chorus frogs at most locations during
2000 may also have been a result of the lower than normal spring precipitation received at the
Site in 2000. As a result, fewer breeding pools were available and so fewer numbers of
breeding frogs were heard. However, when the vocalization indices for each year (at those
locations in common across all years) were averaged, the 2000 mean vocalization index value of
2.06 fell between that observed in 1998 (1.94) and 1999 (2.19), suggesting that no substantial
changes in the boreal chorus frog populations at the Site had occurred. Because amphibian
species are semi-aquatic, they are often considered good indicators of aquatic community
change (Blaustein 1995). The presence and general abundance of the boreal chorus frogs at the
Site, even during dryer years, provides evidence of the high-quality wetland and aquatic
environments that occur in the Buffer Zone at the Site.
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3.1.7.2 General Herpetile Observations from Other Monitoring

Herpetile species observed during 2000 included the boreal chorus frog, northern leopard frog,
bullfrog, western painted turtle (Chrysemys picta), and the prairie rattlesnake (Crotalus viridis).
Other species were observed fortuitously, but not entered into survey databases.

Observations of these species are frequently sporadic and widely dispersed. Observations made .
during multi-species census surveys are summarized in Table 3-19, and observations from
sitewide significant species surveys are summarized in Table 3-20. Habitat preference of
herpetiles varied by species. Table 3-19 presents habitat use as recorded during multi-species
Census surveys.

The presence of several sensitive reptile and amphibian species is an indicator of ecosystem
health within the various habitats at the Site. Aside from categorizing call-count vocalization
intensity for stationary breeding frogs and toads, obtaining a census of herpetile species is
difficult; therefore, estimates of populations cannot be made from the data presented here.

3.1.8 Special-Concern Species

Special-concern species are defined in Section 2.1.1.3. While the majority of the special- .
concern species that use or have potential to use the Site are animals, a few plant species also
are included. It should be noted that these species are designated as special concern because of
their rarity. Observations of rare species are inherently sporadic and infrequent; consequently,
many of these species may not be observed at the Site every year. Lack of observations of
special-concern species at the Site in any given year is not considered cause for alarm; however,
no observations of a species for several years in a row would trigger a more intensive search,
particularly if no regional decline in the species has been reported.

Aside from the Preble’s meadow jumping mouse, which is resident at the Site, one other listed
species is observed occasionally—the bald eagle (Haliaeetus leucocephalus). There are also
several federal special-concern species and Colorado Species of Special Concern. Table 2-2
presents the Site’s 2000 search list for special-concern species.

3.1.81 Threatened and Endangered Species

The only listed threatened or endangered species observed at the Site during 2000 was the
Preble’s meadow jumping mouse. Delisted species included the American peregrine falcon
(Falco peregrinus). Peregrine falcons have nested in the Flatirons a few miles northwest of the
Site for several years (EG&G 1995a). Observations of peregrine falcons included sightings
from surveys and fortuitous observations. Preble’s mouse monitoring is reported below in
Section 3.1.8.5, and in detail in Appendix B.

These species are of concern at the Site because of their protected status under the ESA. Site
activities must be planned-such that no take (harassment or harm) of these species occurs during
the time they are present within Site boundaries. DOE must enter into Section 7 consultation
under the Endangered Species Act when Site actions may affect these species.
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3.1.8.2 Federal Special-Concern Species

Federal special-concern species observed during 2000 included the eastern short horned lizard,
the loggerhead shrike (Lanius ludovicianus), the northern goshawk (Accipiter gentilis), black-
tailed prairie dog (Cynomys ludocivianus), and the western burrowing owl (Athene cunicularia

hypugea).

31.8.3 Colorado Species of Special Concern

Colorado Species of Special Concern using the Site during 2000 included the northern leopard
frog (Rana pipiens) and the American white pelican (Pelecanus erythrorhynchos).

3.1.8.4 Watch-Listed Species

Watch-listed species observed at the Site during 2000 included such raptors as the Swainson’s
hawk (Buteo swainsoni), the merlin (Falco columbarius), the Cooper’s hawk (Accipiter
cooperii), the sharp-shinned hawk (Accipiter striatus), the long-eared owl (4sio otus), the short-
eared owl (4sio flammeus), the northern harrier (Circus cyaneus), the prairie falcon (Falco
mexicanus), and the golden eagle (Aquila chrysaetos). Water birds included the bufflehead
(Bucephala albeola), sora (Porzana carolina), and the black-crowned night heron (Nycticorax
nycticorax). Songbirds on the watch-list included the grasshopper sparrow (Ammodramus

" savannarum). Herpetiles on the watch list included the red-sided garter (Thamnophis sirtalis).

3.1.8.5 Preble’s Meadow Jumping Mouse Monitoring

The Preble’s meadow jumping mouse (Zapus hudsonius preblei) was listed by the U.S. Fish and
Wildlife Service as a threatened species in May 1998 (FR 1998). Because the conservation and
protection of this species is an important issue at the Site, a special monitoring effort has been
conducted for the past several years. 'Results from Preble’s mouse monitoring help Site
ecologists evaluate potential impacts from proposed remediation and Site closure projects, and
allows the development of creative solutions to avoid unnecessary damage to Preble’s mouse
habitat during remediation.

3.1.8.5.1 Trapping Results

Trapping resulted in a total of 7,700 trap nights in 2000. During these trap nights, 2,337 small
mammal captures were made, 36 of which were of Preble’s mice.

Averaged over all transects and both sessions, trap availability for the capture of Preble’s mice
was 60%, which is equivalent to 4,620 available trap nights over the season. Traps considered
unavailable to Preble’s mice are those that captured other small mammal species, that were
sprung but empty, disturbed and empty, or that were otherwise not functioning properly.

A total of 22 individual Preble’s mice were captured over the season. (Of the 36 recorded
captures, 16 were re-captures of the same individuals.) During the first session, 11 individuals
were caught (15 captures)—eight adult males and three adult females. No Preble’s mice were
caught at the transects below Pond C-2 during the first session. Because these transects were
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not a part of the mark-recapture effort; they were not run again during the second session. Over
the second session, another 11 individuals were captured (21 captures)—five adult males, four
adult females, and two juvenile males. None of the individuals caught in the first session were
re-captured in the second session, and none of the individuals captured during 2000 were .
marked from previous years.

Preble’s mice were captured at 9 of the 12 transects trapped (see Appendix B for details).
Capture locations spanned the entire upper two-thirds of the creek. The maximum distance a
Preble’s mouse was captured away from the stream channel was approximately 15 m (49 ft).
This is, of course, a product of where the traps were placed. Traps were generally located along

_either side of the stream channel, but if dense habitat diverged from the channel, the habitat was

followed instead of the stream.

3.1.8.5.2 Population Estimation

Capture Probability—Models were estimated with capture probabilities that differed by
sex, session, and stream section. Differences between capture and recapture probability were
also examined. The best model (model weight wi = 83%) was the simplest, with a single
capture/recapture probability of 23.2% + 3.5%. The alternative models had some amount of
support. In these, session 2 had higher trapping probabilities than session 1 (27.3% % 5.1% vs.
18.9% + 4.8%, wi = 6%); females were more easily trapped than males (28.6% = 6.5% vs.
19.9% =+ 4.5%, wi = 6%); and captures were more likely than recaptures (26.5% + 4.8% vs.
19.7% =+ 4.7%, wi = 5%).

The first two alternatives above are most likely due to bias generated from a single individual,
mouse #153, a female caught during the second session who was captured a total of five times.
Many Preble’s mice caught on Site exhibit “trap-shyness,” or learned avoidance of traps. Over
the last three years of telemetry tracking at the Site, collared individuals have been documented
as residing in or passing through areas containing baited traps, while rarely entéring those traps
(K-H 1999a, K-H 2000b). Mouse #153, however, displayed “trap-happy” behavior, or learned
attraction to traps. This created an outlier in the data and introduced a bias to some of the
stratified models that were explored.

~ Residency/Survival Rate—No individual was captured during both sessions, so the
apparent residency/survival fate is zero. However, the sample size is too small to estimate
residency/survival rates with any confidence—a low capture rate combined with a low density
of mice results in a low probability of recapturing marked mice in the second session.
Therefore, the residency/survival rate cannot be measured. It is also important to remember that
only “apparent” residency and/or survival can be measured, and emigration is indistinguishable
from mortality. Therefore, “residency/survival” represents the proportion of animals that
survived, remained on the study site, and did not develop “trap-shyness.”

Density and Population Estimations—The population was assumed to be closed for
the duration of each trapping session (i.e., no permanent migration in or out of the study area).
However, because baited traps draw mice from farther away than they may normally forage, an
additional assumption was made regarding the actual area from which mice were drawn to the
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study area. A standardized area expansion factor was developed by Bruce Lubow from
telemetry data by White and Shenk (2000), who estimated the proportion of animals trapped in a
trapping area that are actually residents of that area. From this was derived a transect extension
that can be added to each end of the stream length along which transects are placed to account
for animals drawn from adjacent areas. This estimated extension is 41.5 m + 9.2 m (se; 136.3 ft
+ 30.1 ft). The adjusted length of stream trapped at each site was therefore the length of each
transect plus the extension added to either side, but not double-counting areas where boundaries
of adjacent transects overlapped.

The density estimate for Woman Creek in 2000 is 6.52 + 1.04 Preble’s mice per linear kilometer
of stream. Assuming that Preble’s mice do not occur downstream of Pond C-2, the section of
Woman Creek inhabited by Preble’s mice on Site is approximately 3.4 km (2 mi) long. This
gives a population estimate of 22.2 + 3.5 mice, which is almost exactly the number of
individuals caught (22).

3.1.8.5.3 Telemetry Analysis

Fourteen of the twenty adult Preble’s mice captured were fitted with radio transmitter collars.
Fifteen collars were purchased at the beginning of the.field season, although one was found to
be nonfunctional by the time it was needed. Of the 14 collars used, four stayed on the mice until
the batteries ran out, six fell off the mice prematurely, two were found on the bodies of
individuals who died of unknown causes, one was eaten (with the mouse) by a rattlesnake, and
one was removed by researchers because of concern for the well being of the individual. The
high number of collars falling off prematurely was partly due to difficulty in crimping down the
collar securely enough. Once a better crimper tool was employed, the percentage of collars that
stayed on improved. Battery life ranged from 19 to 25 days. Mice were tracked with telemetry
from 1 to 25 days, with the average being 14 days. Five individuals (3 males and 2 females)
were tracked for at least 20 days. The telemetry data from these five individuals were used in
movement analyses.

Six day-nests were found via telemetry tracking. All day-nests were above-ground mounds of

grass approximately 15 cm (6 inches) in diameter, very similar to what has been found in past

years and in other drainages. Both males and females used day-nests, and several individuals

were tracked to more than one day-nest. No hibernacula or other underground burrows were
“found this year. ~

Movement Analysis—The greatest recorded distance away from the stream channel at which a
collared Preble’s mouse was tracked was 73 m + 15 m (239 ft + 49 ft), and about 9 m (30 ft)
higher in elevation than the creek. This was mouse #158, an adult male, who spent about half
his time in a bowl-shaped depression containing snowberry (Symphoricarpos occidentalis) and
some coyote willow (Salix exigua) on a north-facing slope south of the creek. This distance is
derived from telemetry, and so is subject to some uncertainty (see below for uncertainty
analysis). The furthest from water that a mouse was physically seen was approximately 22 m
(72 ft) from the stream. Two individuals were seen at this distance. Mouse #144 (adult female)
was tracked to a grass day-nest on the edge of a chokecherry (Prunus virginiana) patch 3 m (10
ft) higher in elevation than the stream channel, and the body of mouse #145 (adult male) was




recovered from the top of a grassy, south-facing slope 1.5 m (5 ft) higher than the stream level.
Both of these locations were recorded with a GPS unit with sub-meter accuracy.

Total distance ranged for each individual tracked was measured as the straight-line distance
between the two farthest points taken for that mouse, regardless of topography, habitat, or
relation to the stream channel. While this likely does not realistically reflect actual movements
by individuals, any other measurement of movement is subjective and heavily biased by sample
size. For the individuals tracked for 20 or more days, distances ranged varied from 238 m to
1,397 m £ 30 m (781 ft to 4,583 ft + 98 ft), with the average being 629 m (2,064 ft). The
maximum distance ranged was by mouse #142, an adult male, and the first Preble’s mouse

caught in 2000.

The 24-hour distance was measured as a straight line between two points (telemetry, captufe, or
visual) with a time span of between 15 and 33 hours. The average 24-hour distance was 68 m
(223 ft; standard deviation 75 m [246 ft], n = 105). The greatest distance ranged within a

24-hour period was 443 m £ 30 m (1,453 ft £ 98 ft), and was also by mouse #142. If this

individual’s movements followed the stream channel, as seems likely given the pattern of all
points recorded for #142, the distance traveled would be closer to 476 m (1,562 ft).

Uncertainty Analysis—Telemetry triangulation is subject to measurement error. Signal
interference and bounce are major contributors to uncertainty in telemetry tracking. As a way of
measuring this uncertainty, an “error radius” was derived for each triangulation polygon created
by a bearing set. Error radii ranged from 0.1 m to 38.5 m (0.3 ft to 126.3 ft; this maximum is
artificial, because points with an error polygon > 0.5 ha [1.2 ac] were discarded). The mean is

" 11.8 m (38.7 ft), but because the distribution of error radii are highly left-skewed, the root mean

square of the error radii (15 m [49 ft]) was used instead as a more realistic representation of the
uncertainty of the telemetry points. '

Comparisons with Previous Data—This is the third year in which Preble’s mice have
been tracked with telemetry at the Site. Work was conducted primarily in the Rock Creek
drainage in 1998, Walnut Creek in 1999, and Woman Creek in 2000. Analyses were done that
combined and compared the data from all three drainages.

Distance from water was measured to all telemetry and visual observation points from the three
drainages (n = 739) using GIS. Distances were measured from either a stream channel or pond,
whichever was closest. Ninety-three percent of all points were within 48 m (157 ft) of water,
and 66% were within 16 m (52 ft). The maximum distance from water at which a collared
individual was found in the Walnut Creek drainage was 58 m (190 ft), 73 m (239 ft) in Woman
Creek, and 158 m (518 ft) in Rock Creek. While far away from a stream or pond, the
individuals recorded at great distances were still found to be traveling within dense vegetation
growing around hillside seeps (K-H 1999a). These seeps have discharge rills only 5-8 cm (2—
3 in) wide that may still provide the mice with a source of free water. The majority of hillside
seeps are found in the Rock Creek drainage. The distances at which collared individuals were
found away from streams or ponds are significantly larger in Rock Creek than in either Walnut
or Woman Creeks (Kruskal-Wallace ANOVA on Ranks, P < 0.001).
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Another set of comparative analyses were done by looking at the distances ranged by those
individual Preble’s mice that were tracked for at least 20 days. This criterion limits the amount
of bias due to sample size; however, it also severely limits the number of samples. In Rock
Creek, there were only eight individuals tracked for at least 20 days, nine in Walnut Creek, and
five in Woman Creek. Distance ranged was measured as the straight-line distance between the
two most distant points taken for that mouse, regardless of topography, habitat, or relation to the
stream channel. Individuals in Walnut Creek ranged significantly less than the mice in the other
two drainages (one-way ANOVA, P = 0.048). When compared by sex instead of by drainage,
females (n = 9) ranged over significantly shorter distances than males (n = 13; t-test, P = 0.045).
The majority of females tracked for 20 or more days were from Walnut Creek (six, versus one
from Rock Creek and two from Woman Creek), while Rock Creek had the majority of males
(seven, versus three each from the other drainages). There was no significant difference in
average distance ranged between individuals tracked during the early versus late sessions.

3.1.8.5.4 Habitat Characterization

A total of 102 plant species were recorded during habitat characterization of Woman Creek in
2000. Of these, 69% were native species. Analyzed by distance to stream, the greatest mean
number of species per quadrat was 10.2, from the 15-m (49-ft) distance category. As expected,
the dominant species associations near the stream were riparian woodland and shrubland types,
which changed to mesic grassland farther upgradient.

Tree canopy was present only within 5 m (16 ft) of the stream, and plains cottonwood (Populus
deltoides) and Siberian elm (Ulmus pumila) were the only tree species recorded. Shrubs were
also primarily within 5 m of the stream. Species included coyote willow, leadplant (4dmorpha
fruticosa), and chokecherry. A small amount of shrub canopy (6%) was also found at the 50-m
(164-ft) distance, coinciding with an old irrigation ditch that paralleled the stream. "Short shrub
cover ranged between approximately 2 and 7% up to the 25-m (82-ft) distance category. Forb
cover was highest at the 5-m distance (35%) but was present throughout. Graminoid cover
increased with increasing distance from the stream, from 20% at 0 m to 70% at 50 m.
Herbaceous density (a measure of horizontal vegetation density) was highest at 0 m (94%) and
then leveled out around 28-35% from the 15-m category through the 50-m category.

The average width of the stream was 1.8 m (6 ft), and the average width of the riparian
vegetation was 16.2 m (53 ft). Soil textures were primarily clayey close to the stream, changing
to primarily loamy with increasing distance.

3.2 Migratory Birds

Migratory birds are monitored using two methods: migratory bird transect éurveys, and multi-
species census surveys. Each method collects different combinations of data, and each provides
specific types of information on species population trends and habitat use.

As 0f 2000, 189 species of birds have been recorded at the Site. At present, 74 species of birds
have been confirmed to be or are suspected of breeding at the Site. Confirmed breeding species
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are those species that have been observed building nests or tending eggs or young, or for which
young, flightless nestlings have been observed. Suspected breeding species are those that have
been observed carrying nesting material, food, or other such indicators of breeding activity
without actual visual confirmation of the presence of a nest or young. Among the 103 species
of neo-tropical migrants known to use the Site, 45 are confirmed or suspected breeders at the
Site.

Relative abundance categories of all bird species using the Site since 1991 are shown in

Table 3-21. This table is based on observed bird distribution by habitat during migratory bird
surveys, multi-species census surveys, sitewide surveys, project-specific surveys, and fortuitous
observations. This summary table shows a running tally of species recorded at the Site since
1991, and presents relative abundance categories (e.g., abundant, common, rare, etc.) in
appropriate habitats for each species. The table does not estimate total population numbers of
each species inhabiting the Site, but is intended as a cumulative summary of birds observed by
all methods at the Site. Note that some species are very habitat specific, while others are
ubiquitous.

Evaluation of habitat use by birds, as indicated by data from cumulative combined records for
all observation methods since 1991, yields different total species numbers for the different
habitats than do the species richness data from bird surveys alone (discussed below in

Section 3.2.2). Based on all combined data, there are 189 bird species that use the Site at some
time during the year. Bird species richness in the major habitats at the Site is 96 species in
grasslands, 91 species in tall upland shrubland, 82 species in riparian shrubland, 114 species in
riparian woodland complex, 118 species in wetlands (including water), and 54 species in
disturbed habitats (Table 3-21). Seasonal use also varies, with the greatest species richness
observed during spring and fall (146 and 120, respectively), and lowest richness in winter (57).

3.21  Bird Relative Abundance from Multi-Species Census Surveys

Assessment of relative abundance is a means of determining relative numbers of species within
various habitats and sitewide. The 2000 multi-species survey results for migratory birds
(exclusive of waterfow] and raptors, which were discussed in previous sections) were analyzed
for relative abundance of species within specified habitats by season, sitewide by season, and
sitewide for the year. Comparisons made in the following sections are based on relative
abundance of species within habitats and sitewide. Tables 3-22 through 3-25 show seasonal and
annual summaries of bird relative abundance sitewide.

3.2.1.1 Sitewide Relative Abundance

As shown in Tables 3-22 through 3-25, redwinged blackbirds (0.214 o/m) were the most
common songbirds in 2000, compared to 0.172 o/m in 1999. Several other species are also
quite abundant at the Site, largely on a seasonal basis. In spring, these species include the
vesper sparrow (Pooecetes gramineus), western meadowlark (Sturnella neglecta), European
starling (Sturnus vulgaris), bam swallow (Hirundo rustica), and cliff swallow (Hirundo
pyrrhonata). As summer progresses, mourning doves (Zenaida macroura), American
goldfinches (Carduelis tristis), and song sparrows (Melospiza melodia) also become more
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abundant. As fall progresses, vesper sparrows, house finches, western meadowlarks, red-
winged blackbirds, and black-billed magpies (Pica pica) are abundant. The assemblage changes
in winter, with American tree sparrows (Spizella arborea), black-billed magpies, European
starlings, and northern flickers (Colaptes auratus) most abundant. In general, the most common
species remain the same from year to year, but relative abundance for each species varies.

3.2.2 Migratory Bird Survey Summaries

3.2.21 Species Richness & Composition

" There have been 153 species of birds recorded along bird survey transects at the Site since bird
surveys were initiated in 1991. Additional species have been recorded in the course of other
surveys. Broken down by general habitat type, species recorded using this method have
included 90 species within grasslands, 92 in wetlands, and 130 within woody habitats. Woody
habitats include riparian shrubland and riparian woodland, as well as tall upland shrublands fed
by hillside seeps.

During 2000, 80 species of birds were recorded along migratory bird transect routes on Site.
This is the lowest number of species recorded in a calendar year since year-round surveys began
in 1994. The average number of species recorded per year from 1994 through 1999 was 88,
with a high of 98 species in 1996. Several species that, while never common, were seen
regularly before but not during 2000 include the common grackle (Quiscalus quiscula), the
dark-eyed junco (Junco hyemalis), and the rough-legged hawk. Of these species, the rough-
legged hawk and the dark-eyed junco were observed during other surveys, along with other less
common bird species that were not recorded on bird survey transects. There was one new

- species recorded at the Site in 2000—the broad-winged hawk.

Avian species composition between the major habitat types and over the years were compared
using the Jaccard Similarity Index (Digby and Kempton 1987; Table 3-26). Only surveys taken
during June were used, and only from the years 1994-2000, to maximize comparability. June
surveys prior to 1994 were done by various individuals with different levels of training and
identification skills. :

Overall, the species composition within grasslands and wetlands are more similar to each other
than either is to the species composition in woody habitats, which is to be expected given the
different structural components of woody habitats. Wetland habitats had the greatest year to
year variation in June bird species composition, with the species composition of the grasslands
and woody habitats being relatively stable from one year to the next (Figure 3-13). There
appears to be a progressive shift in woody habitat species composition, such that the species
composition in 2000 was more similar to the composition in recent years than to earlier years
(Figure 3-14), but closer review shows this to be largely the result of uncommon, incidental
species that have a high chance of not being seen in woody habitats from one year to the next.

The one real trend of concem is the increasing rarity of bald eagle sightings at the Site. From a
high of 10 sightings in 1995, bald eagles have not been recorded during bird surveys since 1997.
Fortuitous observations (i.e., not during actual surveys) are still made occasionally. This trend
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1s not unexpected, because the extent and densities of prairie dog populations in the general
vicinity have decreased significantly. The loss of prey, and the replacement of grassland
foraging habitat with subdivision development on adjacent lands, has displaced a number of
raptors, particularly the wintering populations. Rather than this decline being a result of Site
activities, the reason is apparently habitat loss—and thereby prey species loss—due to urban
sprawl.

3.2.2.2 Species Diversity

Simpson’s Index of Diversity (TWS 1980) was used to compare the relative health of the bird

- species community across the major habitat types and-over time. Simpson’s Index is sensitive
to the dominant (most abundant) species and insensitive to infrequent sightings. Because birds
are highly mobile and may potentially appear within any habltat at any time, this was chosen as
an appropriate index.

Diversity was calculated separately for every season and major habitat type for each year from
March 1994 through February 2001 (Figure 3-15; Table 3-27). The seasons were considered to
be: winter = December through February, spring = March through May, summer = June, and
autumn = September through November. July and August were not included, because of the
different intensity of sampling between those months and June.

Throughout all seasons, diversity is almost always highest within the woody habitats. During
June, diversity within the grasslands is consistently higher than in the wetlands; this is not the
case the remainder of the year. Within habitats over time, woody habitats also have the most
stable level of diversity for every season. Diversity in all habitats is least stable in the winter.
For grassland and woody habitats, diversity is the most stable in June. Diversity in wetlands is
most stable in the spring, although this is entirely due to the large drop in June diversity in
wetlands in 2000. This drop in diversity was the result of both the smallest number of species
(20) and the largest number of red-winged blackbirds (374 individuals) ever observed in that
habitat during June.

Looking over trends for the last seven years, bird diversity in wetlands appears to be gradually
increasing in winter (0.61 in 1994 to 0.87 in 2000), while diversity seems to be steadily
decreasing in grasslands in spring (0.83 in 1994 to 0.71 in 2000). No other trends are
discernible. Ironically, the increase in diversity in wetlands during winter is due to fewer
individual birds being seen overall. Flocks of one species combined with infrequent sightings of
others results in a low diversity value. So, while the number of species recorded in winter 1994
was the same as that in 2000 (7), the number of individuals of each species seen was more
evenly distributed in 2000. The decline in bird diversity in grasslands is primarily due to fewer
numbers of species (34 in 1994 versus 24 in 2000), greater numbers of western meadowlarks
(155 in 1994 versus 197 in 2000, with a high of 201 seen in 1998), and fewer vesper sparrows
(118 in 1994 versus 67 in 2000).

3.2.2.3 Population Density

The purpose of the distance transect method that has been used for bird surveys on Site since
1991 was to allow the estimation of population densities through a well-established standard
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methodology. Distance sampling theory allows an estimate of density to be made on an
incomplete count; i.e., knowing that some birds will go uncounted, and that the ability of an
observer to detect birds decreases as distance from them increases (Buckland et al. 1993). This
sampling theory has been shown to be a robust and accurate means of estimating population
densities when a complete census of an area is impractical, but only if certain important
assumptions in both sampling methodology and analysis are met (Buckland et al. 1993; Thomas
etal. 1998; TWS 1980). When these assumptions are not met, density estimates can become
grossly inaccurate and imprecise. With re-examination of the Site methodology, established
through consensus of an interdisciplinary committee during development of standard
methodology to be applied to Ecological Evaluation work here in the early 1990s, it has become
apparent that neither the sampling methodology nor the analytical technique previously used for
bird surveys on Site support these strict assumptions. "

For past analyses, survey transects were treated as variable-width census transects, and bird
density was calculated using the Leopold method (Emlen 1971, 1977). This is a widely used
method, although it is known that the Leopbld method, in use since the 1930s, overestimates .
density by about 150%, and that obtaining accurate density estimates from variable-width
census transects using any analysis method is difficult (TWS 1980; Buckland et al. 1993). In-
past years, this presumed overestimation of density has had little effect in final data
interpretation, because only trends have been used in final impact determinations. New
analytical methods were examined for this annual report, both to evaluate the survey
methodology, and to re-examine the ability of the monitoring technique to answer data needs.

Allowing the transect to have an effectively infinite width, and using more recently developed
rigorous statistical models, provides much more accurate and precise density estimates
(Buckland et al. 1993; Thomas et al. 1998). However, these newer methods require strict
adherence to certain aspects of the field methods so that model assumptions are met. The
freeware software DISTANCE (Thomas et al. 1998) uses state-of-the-art distance sampling
theory models to estimate population densities. Site bird survey data from 1994 through
February 2001 were analyzed with DISTANCE. During this analysis, it became evident that
several critical model assumptions had not been met by the existing survey methods. The
method employed at the Site (apparently established to contribute species observations for an
overall species list) recorded birds in flight, and these were placed arbitrarily within distance
categories when entered into the database, based on habitat type. Under the strict method
required to conform to the newer data analysis method, birds in flight should not have been
included in the analysis—only perched birds and their respective distances from the transect
_centerline should be used in the analysis. As a result, the detection histograms used in the
analysis models were skewed (Figure 3-16), and neither accurate nor precise density estimates
could be made. ' '

As a result of the reexamination of the efficacy of the existing methodology to provide requisite
data for application of the newer analytical method, and the changing data needs as the Site
proceeds with closure, the Ecology Group has determined that a different methodology should
be used. The 2001 field sampling plan for bird surveys details these changes.
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4 Conclusions

The Site continues to provide a unique refuge along the central Front Range for a large number
of bird and mammal species. The presence of this refuge results in the majority of the Site
having been protected for morg than two decades from grazing, development, and other
disturbances. The area enclosed by the 1950s BZ has experienced this singular habitat
protection for 50 years. The exclusion of grazing and development has allowed the native
prairie/montane ecotonal area in the BZ to rebound from its previously overgrazed state. The
Site does, however, suffer from the influences of nearby development, adjacent industrial
activities, historical fire suppression, and regional weed infestations. While wildlife movement
corridors continue to remain open, providing more mobile species with the opportunity to enter
and leave the Site at will, the Site has become more isolated from adjacent ecological
communities each year. There is now, however, a public groundswell of interest in preserving
the remaining greenbelt in the area surrounding the Site. Recent acquisitions of adjacent lands
by public open-space entities have preserved portions of the essential corridors that connect the
Site to surrounding open lands. This has set the stage for cooperative management of the
natural resources on the Site and the adjacent lands. This cooperative management will aid in
preventing outside influences from degrading the current high quality of the Site’s natural
resources.

Large-scale real estate development, mining, and water diversions on other large tracts of land
along the Front Range have already destroyed or degraded much of the native habitat that was
once available. It is due to the protection and isolation of the BZ that rare or imperiled species,
and the present species diversity, are found at the Site. A number of the species at the Site are
sensitive species or indicator organisms that, by their presence—or more significantly, by their
absence—will indicate the ecological health of an area. Their continued presence attests to the
good habitat values at the Site. ‘

At the end of the 2000 field season, 253 terrestrial vertebrate species had been verified as using
the Site’s ecosystems. This is an impressive diversity when compared to the 322 terrestrial
vertebrate species found at Rocky Mountain National Park, an area 98% larger than the Site.
The Site’s diversity includes 189 species of birds (20 are raptors), 3 big game species,

12 species of camivores, 3 lagomorphs, 5 large rodents, 19 small mammal species, 6 bats, 11
reptiles, and 7 amphibians recorded since 1991. No definitive inventory of arthropods and other
invertebrates has been made, but baseline sampling produced a large array of arthropod taxa.
This high species diversity and continued use of the Site by numerous special-concern species
verifies that habitat quality for these species has remained viable and that ecosystem functions
are being maintained. .

One of the goals of the Integrated Monitoring Plan — Ecology (K-H 1999) is to make annual
assessments of endpoints for wildlife populations at the Site. Monitoring performed under the
NRCPP tracks the populations of wildlife species and indicates the ecological health of the Site,
as well as effects from nearby activities.
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A healthy natural environment provides a wide variety of ecological niches. This ecological
health is reflected in species richness and population dynamics. All wildlife species in an
ecosystem require healthy, well-balanced habitats in which to live and reproduce. Degraded.
habitat is reflected by lower numbers and reduced diversity of wildlife. The data collected
during the 2000 field effort indicate that wildlife populations are stable and species richness
remains high. Therefore, current Site activities are not having an adverse effect on BZ
ecosystems. : '

The mule deer population has fluctuated, and is currently estimated at about 160 animals. Male-
to-female and young-to-adult ratios are well within the constraints of what wildlife experts
consider a healthy deer herd. The appearance of elk cows and a calf during the calving season is
an interesting development, and may be a result of the generally expanding regional elk herd.
There is evidence (skeletal remains) that elk used the area in the past, and if the movement
corridor remains open, they will apparently continue to use the Site seasonally. It is equally
interesting that mountain lions continue to visit the Site sporadically. This normally shy,
secretive species is unusual in predominantly prairie habitat, but the mountain lion may range
onto the Site because of the large mule deer herd.. Its appearance also illustrates the connectivity
of the Site to the montane habitats to the west.

Songbird density and diversity numbers indicate little change in songbird use of all habitats at
the Site over the past'decade. Completing an accurate census of migratory waterfowl,
carnivores, and herpetiles is more difficult, but these species continue to be observed in numbers
similar to past years. The coyote population maintained several packs across the Site, and
several natal dens were discovered. The four raptor species that most commonly nest at the Site
successfully reared young in 2000. The normal migratory assemblage of waterfowl visited the
Site in the spring and fall of 2000, and the species that commonly breed at the Site were
observed with broods of young. ‘

Preble’s mouse monitoring provided additional information on habitat use, and helped to better
describe the population and its habitat in Woman Creek. This information has continued to add
to the Site’s ability to predict the presence of the Preble’s mouse, and has given new hints to its
behavior. :

The long-term, year-round ecological monitoring program conducted under the NRCPP
continues to be an essential tool for identifying, describing, and quantifying fluctuations in
wildlife populations, wildlife habitat use, and changes in the species that use the Site as year-
round or seasonal habitat. Wildlife population densities vary constantly with natural pressures,
and only well-integrated, long-term monitoring such as this can identify consequences of natural
influences versus consequences of human activities. The data produced are an invaluable tool in
predicting and avoiding ecological impacts resulting from projected human activities. If
sensitive species dwindle in numbers or disappear, a serious environmental health problem is
indicated. Monitoring and surveys such as those carried out by the NRCPP detect trends of this
sort, and act as an “early warning system” for impending ecological problems. This function
will become increasingly important as remediation activities at the Site increase, and will play
an essential role in assessing natural resource damages.
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FIGURE 3-1.

TOTAL NUMBERS OF MULE DEER IN WINTER (1994-2000)




FIGURE 3-2. ANNUAL MULE DEER POPULATION COMPARISONS FROM WINTER COUNTS
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FIGURE 3-8. COMPARISON OF WATERFOWL SPECIES NUMBERS RECORDED AT ROCKY FLATS ANNUALLY (1993-2000)
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Figure 3-12. 1998-2000 Boreal Chorus Frog Frequency Summary
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Table 2-1. Multi-species census survey transect descriptions
Transect . ’
Number Dominant Habitats Along Transect

RAO1B  WetMeadow (010), Short Marsh (020), Tall Marsh (030), Impoundment (054), Stream
RA02A  Wet Meadow (010), Short Marsh (020), Tall Marsh (030)
RA02B  Tall Marsh (030), Impoundment (054), Stream Pool (043), Mudfiats (093), Riparian
Woodland (110), Riparian Shrubland--Salix (212), Mesic Grassland (322)
RA03B  Wet Meadow (010), Short Marsh (020), Tall Marsh (030)
Wet Meadow (010), Short Marsh (020), Tall Marsh (030), impoundment (054), Recalimed
RA04B  Grassland (324)
RGO1IN  Mesic Mixed Grassland (322)
RG02A  Mesic Mixed Grassland (322)
RGO02B  Xeric Mixed Grassland (323), Mesic Mixed Grassland (322)
RGO03B  Xeric Mixed Grassland (323), Mesic Mixed Grassland (322)
RS01B  Tall Upland Shrubland (230), Mesic Mixed Grassland (322)
RS02B  Tall Upland Shrubland (230), Mesic Mixed Grassland (322), short Marsh (020)
RS03B  Riparian Woodland (110), Riparian Shrubland--Amorpha (211), Mesic Grassland (322)
RWO01A Riparian Woodland (110), Riparian Shrubland--Salix (212}, Mesic Grassland (322)
RWO01B Riparian Woodland (110), Riparian Shrubland--Salix (212), Mesic Grassland (322)
RWO02B Riparian Woodland (110), Riparian Shrubland--Salix (212), Mesic Grassland (322)
RWO03B Riparian Woodland (110), Riparian Shrubland--Salix (212), Mesic Grassland (322)

Table 2-1.Xs (Table 2-1) 6/26/01 (1:07 PM)




Table 2-2.° Spécial~concern species search list for the Rocky Flats Environmental
Technology Site (effective date May 14, 2001)

Delisted Species Known to Occur at Rocky Flats

Birds :
American Peregrine Falcon (Falco peregrinus)1

Federal Thréatened Species Known to Occur at Rocky Flats

Birds : . -
Bald Eagle (Haliacetus leucocepha/us)2'3
Mammals

Preble's Meadow Jumping Mouse (Zapus hudsonius preblei)**®

Federal Special-Concern Species Known to Occur at Rocky Flats

Reptlles
Eastern Short Horned Lizard (Phrynosoma douglassii brevirostra)*®
Birds
Northern Goshawk (Accipiter gentllls)
Baird's Sparrow (Ammodramus balrdu)
Western Burrowing Owl (Athene cunlcular/a hypugea)
Ferruginous Hawk (Buteo regalis 3
Black Swift (Cypseliodes nigen)*
Loggerhead Shrike (Lanius Iudovm/anus)
White-faced Ibis (Plegadis chihi)>®
Mammals
Small-footed Myotis (Myotis subulatus = M. c:I/o/abrum)
Black-tailed Prairie Dog (Cynomys /udoc:wanus)

48,18

Colorado Species of Special Concern Known to Occur at Rocky Flats

Amphlblans
Northern Leopard Frog (Rana pipiens)*’
Birds
Long-billed Curlew (Numenius americanus)”®

American White Pelican (Pelecanus erythrorhynchos)*>’

Federal Endanqeréd Species with Appropriate Habitat at Rocky Flats

Birds

Whooping Crane (Grus amencana)12

Least Tern (Sterna antillarum) 12

Piping Plover (Charadrius melodus)

Southwestern Willow Flycatcher {Empidonax traillii ext/mus)
Mammals

Black-footed Ferret (Mustela nlgr/pes)




Table 2-2 (cont.)

Federal Threatened Species with Appropriate Habitat at Rocky Flats

Plants .
Ute Ladies'-tresses (Spiranthes diluvia/is)12
Insects

Pawnee Montane Skipper (Hesperia leonardus montana)

Federal Proposed Species with Appropriate Habitat at Rocky Flats

Plaﬁts . .
Colorado Butterfly Plant (Gaura neomexicana var. coloradensis)'

Federal Candidate Species with Appropriate Habitat at Rocky Flats

Birds
Mountain Plover (Charadrius montanus)™

Federal Special-Concern Species with Appropriate Habitat at Rocky Flats

Plants ’
Bell's Twinpod (Physaria belli/)“
Tulip Gentian (Eustoma grandiﬂora)"
Adder's Mouth Orchid (Malaxis brachypoda)*
Insects .
Regal Fritillary (Speyeria idalia)4
Fish :
' Plains Topminnow (Fundulus sciadicus)*
Birds ]
Western Snowy Plover (Charadrius alexandrinus nivosus)4
Black Tern (Chlidonias niger)*
Mammals
Spotted Bat (Euderma maculatum)
Long-eared Myotis (Myotis evotis) 4
Fringed Bat (Myotis thysanodes)
Long-legged Myotis (Myotis volans)*
Pale Townsend'’s Big-eared Bat (Plecotus townsendii pa//escens)"
Plains Spotted Skunk (Spi/ogale putorius interrupta)4
Swift Fox (Vulpes velox)'"* _

4

Colorado Threatened Species with Appropriate Habitat at Rocky Flats

Fish
Common Shiner (Notropis cornutus)14

Colorado Species of Special Concern with Potential Habitat at Rocky Flats

Fish
Stonecat (Noturus flavus) '




Table 2-2 (cont.)

Birds
Barrow's Goldeneye (Bucephala islandica) '
Greater Sandhill Crane (Grus canadensis t/blda)
Plains Sharp-tailed Grouse (Tympanuchus phas:anellus james;)15

Watch-Listed Species Known to Occur at Rocky Flats
Reptiles

Red-sided Garter (Thamnophis sirtalis)’
Western Yellowbelly Racer (Clouber constrictor)®

Birds
Black-crowned nght—heron (Nycticorax r;yctlcorax)
American Bittern (Botarus lent/glnosus
Bufflehead (Bucephala albeo/a)
Eared Grebe (Podoceps nlgrlcol//s)
Sora (Porzana carolina)'®
Cooper’'s Hawk (Accipiter cooper//)
Sharp-shinned Hawk (Accipiter stnatus)
Golden Eagle (Aquila chrysaetos)
Swainson’s Hawk (Buteo swa/nson/)17
Northern Harrier (Circus cyaneus)
Merlin (Falco co/umbar/us)
Prairie Falcon (Falco mex1canus)16
Short-eared Owl (Asio flammeus)
Long-eared Owl (Asio otus) _
Olive-sided Flycatcher (Contopus borealis)'®
Chestnut-sided Warbler (Dendroica pensylvanica)'®
Virginia's Warbler (Vermivora wrgln/ae)
Baird’s Sparrow (Ammodramus bardif)'®
Grasshopper Sparrow (Ammodramus savannarum)18
Lark Bunting (Calamospiza melanocorys)
Chestnut-collared Longspur (Calcarlus ornatus)
Field Sparrow (Spizelia pus:l/a)

18

Mammals
Olive-backed Pocket Mouse (Perognathus faciatus infraluteus.)'®
Merriam’s Shrew (Sorex merriami)'®

NOTES:

The species Falco peregrinus was delisted by the U.S. Fish and Wildlife Service in 1999.

Colorado State threatened species (ST).

The USFWS has down-listed the bald eagle to threatened status.

In February 1896, the U.S. Fish and Wildlife Service (USFWS) revised the list of candidate species to include
only proposed and C1 species. All former-candidate species except C1 species are now classified unofficially
as "at-risk" and are still considered special-concern species. The search-list includes these species because
they may be upgraded to C-1 species at any time. .

PN




Table 2-2 (cont.)

19.

This species is resident or regularly visits Rocky Flats.

in May 1998, the USFWS listed the Preble’s meadow jumping mouse as a threatened species.
Colorado species of special concern (SC).

The species has been observed infrequently at Rocky Flats.

Listed on August 20, 1997.

. Species was listed as a State threatened species May 8, 1998.
. This species was collected previously near Rocky Flats.

These species have historically used areas in the vicinity, and suitable feeding or residential habitat exists at
Rocky Flats. :

. Proposed for listing as threatened on March 24, 1998.

. Federal candidate species for listing as threatened or endangered.

. Colorado State endangered species.

. Colorado Natural Heritage Program list of rare and imperiled species.

. Species of special interest to the Colorado Division of Wildlife due to recent winter range die-off of the species.

. Birds listed by the USFWS as “Migratory Nongame Birds of Management Concern: The 1995 List®, that occur at

the Site.
Although the U.S. Fish and Wildlife Service declined to list the black-tailed prairie dog in 2000, it has been
added to the list of candidate species, and may be listed in the future.

Note: Candidate, proposed, and listed species lists are under constant revision. As data are reviewed by the
USFWS, species are added to and removed from this list on a year-round basis. This list for Rocky Flats
Environmental Technology Site is updated annually.

Sources: .

1.

2.

3.

Colorado Natural Heritage Program 1999 List of Rare and Imperiled Animals, Plants, and Natural Communities.
Federal Register, February 28, 1996, pp. 7596-7613.
Migratory Nongame Birds of Management Concern in the United States: The 1995 List.



Table 2-3. Bird survey transect descriptions

Transect ITansec

Number t Length Dominant Habitats Along Transect

BAO1A 1000 m Tall Marsh (030) :

BAO1B 1000 m Wet Meadow (010), Short Marsh (020), Tall Marsh (030), Stream
BAO1IR 1000 m Wet Meadow (010), Short Marsh (020), Tall Marsh (030), Stream
BD02B 1000 m Reclaimed Grassland (324)

BD03B 1000 m Reclaimed Grassland (324)

BGO1B 1000 m Xeric Grassland (323)

BGO1R 1000 m Mesic Grassland (322)

BGO2A 1000 m Mesic Grassland (322), Reclaimed Grassland (324)

BG02B 1000 m Xeric Grassland (323), Mesic Grassland (322)

BRO2A 500 m Reclaimed Grassland (324) Now Cancelled-Due to New Postings -
BS01B 1000 m Tall Upland Shrubland (230), Mesic Grassland (322)

BS02B 1000 m Short Marsh (020), Tall Upland Shrubland (230), Mesic Grasslanc
BS03B 1000 m Amorpha Riparian Shrubland (211), Riparian Woodland (110)
BWO1A 1000 m Riparian Woodland (110), Salix Riparian Shrubland (212)
BWO1R . 1000 m Riparian Woodland (110), Salix Riparian Shrubland (212)
BX01R 500 m Xeric Grassland (323).

BX02R 500 m Xeric Grassland (323)

BX01B 1000 m Xeric Grassland (323)

BWO0O1B 1000 m Riparian Woodland (110}, Salix Riparian Shrubland (212)

TABLE2-3.xls (Table 2-3) 6/26/01 (1:10 PM)



Table 2-4. Preble's mouse habitat characterization parameters

Parameter

Variables

Method

Distance to canopy edge

Dominant associations
Foliar cover

Moisture gradient
Quadrat canopy position
Shrub canopy species
Slope angle

Slope aspect

Slope position

Soil texture

Tree canopy species
Vegq. vertical density

Width of riparian
vegetation

Width of stream

Nearest contiguous riparian canopy. Does not

include snowberry, rose, or skunkbush sumac (m)

Primary, secondary

Percent for tree, shrub, subshrub, grass, forb
Hydric, humic, mesic, xeric

In, out, edge

Species code

0-90°

360°

Piedmont, top, upper, middle, bottom, riparian
Cobbly, gravelly, sandy, loamy, silty, clayey
Species code

Portion of m? grid (%)

Measure from streambank to edge of hydric
vegetation association (m)

Measure of open water or dry, unvegetated -
stream bed (m)

Meter tape

RFETS codes
Cover classes
Visual estimate
Visual estimate
RFETS codes
Clinometer
Compass
Visual estimate

Visual estimate

RFETS codes

Vegetation
board

Meter tape

Meter tape




Table 3-1. Seasonal Mule Deer use areas
(combined data from 1997-2000)

Season RF Grid N RF Grid E Total Number
Spring 2 J 20
Spring 3 J 17
Spring 3 L 6
Spring 3 N 24
Spring 4 H 2
Spring 4 | 15
Spring 4 K 31
Spring 4 L 8
~Spring 5 F 9
Spring 5 G 16
Spring 5 H 3
Spring 5 K 22
Spring 5 M 9
Spring 5 O 4
Spring 5 Q 6
Spring 6 G 9
Spring 6 | 8
Spring 6 J 7
Spring 6 (@) 35
Spring 7 F 3
Spring 7 G 2
Spring 7 | 12
Spring 7 K 30
Spring 7 L 1
Spring 7 M 31
Spring 7 N 12
Spring 7 0] 4
Spring 7 P 4
Spring 7 Q 13
Spring 7 S 6
Spring 8 o 3
Spring 8 P 2
Spring 9 D 10
Spring 9 E 8
Spring 9 F 20
Spring 9 Q 23
Spring -10 E 20
Spring 10 P 19
Spring 11 E 1
Spring 11 F 5
Spring 11 | 7
Spring 11 6] 8
Spring 11 S 11
Spring 12 F 4
Spring 12 G 10
Spring 12 | 10
Spring 12 N 11




Table 3-1. (cont.)

Season RF Grid N RF Grid E Total Number

Spring 12 ' o] 5
Spring 12 P 10
Spring 12 S - 2
Spring 13 F 25
Spring . 13 G 5
Spring 13 H 39
Spring 13 | 6
Spring 13 J 21
| Spring 13 M 3
| Spring 13 N 3
| Spring 14 F 18
Spring . 14 G 5

Spring 14 H 18,
Spring 14 I 1
Spring : 14 K 16
Spring 14 L 16
Spring . 14 M 1
Spring 14 0] 15
Spring 14 T 7

Spring 15 F 2
Spring ’ 15 G 30
Spring 15 H 6
Spring 15 | 23
Spring 15 J 37
. Spring 15 K 16
" Spring 15 L 14
Spring 15 M 4
Spring 15 0] 19
Spring 16 H 16
" Spring 16 | 3
Spring 16 K 2
Spring 16 N 6
Summer 2 H 1
Summer 2 K 2
Summer 2 L 2
Summer 2 N 2
Summer 2 P 1
Summer 2 Q 4
Summer 3 J 2
Summer - 3 N 1
Summer 3 T 3
- Summer 4 | 3
Summer 4 J 2
Summer 4 L 6
Summer 4 N 1
Summer 4 o] 3
Summer 4 T 5




Table 3-1. (cont.)

Season RF Grid N | RF Grid E Total Number
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
‘Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer -
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer 10
Summer 10
Summer 10
Summer 10
Summer 1
Summer 11
Summer 1
Summer 1
Summer 1
Summer 1
Summer 1
Summer 1
Summer 12
Summer 12
Summer 12
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Table 3-1. (cont.)

Season RF Grid N RF Grid E Total Number
Summer 12 K 2
Summer ‘ 12 L 1
Summer 12 N 6
Summer 12 (0] 1
Summer 12 P 4
Summer 12 Q 4
Summer 13 F 32
Summer 13 G 7
Summer 13 H 13
Summer 13 | 1
Summer 13 K 2
Summer 13 L 2
Summer 13 P 6
Summer 14 E 6
Summer 14 F 9
Summer . 14 G 7
Summer 14 H 11
Summer 14 | 1
Summer 14 J 6
Summer 14" L 1
Summer : 14 M 1
"~ Summer 14 N 2
Summer | 14 (0] 2
Summer 14 P 1
Summer 15 G 4
Summer 15 H 6
Summer 15 J 2
Summer 15 K 3
Summer 15 L 8
Summer 15 (0] 4
Summer 15 P 6
Summer 16 H 4
Summer 16 K 2
Summer 16 L 3
| Summer .17 M 1
\
| Fall 2 P 6
i Fall 3 J 4
Fall 3 L 3
Fall 3 M 3
Fall 4 | 11
Fall 4 J 6
Fall 4 M 3
Fall 4 0] 6
Fall 4 P 1
Fall 5 F 7
Fall 5 H 11
Fall 5 | 16
Fall 5 J 28




Table 3-1. (cont.)

Season

RF Grid N

RF Grid E

Total Number
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Table 3-1. (cont.)

Season RF Grid N RF Grid E Total Number
Fall 12 F 9
Fall 12 G 1
Fall 12 J 4
Fall 12 L 5
Fall 12 0] 6
Fall 12 P 21
Fall 12 Q 10
Fall 12 S 1
Fall 13 E 2
Fall 13 F 5
Fall 13 H 9
Fall 13 | 2
Fall 13 K 23
Fall 13 L 4
Fall 13 N 8
Fall 13 O 10
Fall 13 Q 3
Fall 14 E 9
Fall 14 F 7
Fall 14 G 4
Fall 14 H 1
Fall 14 J 6
Fall 14 L 16
Fall 14 M 1
Fall 14 N 2
Fall - 14 0] 5
Fall 15 F 15
Fall 15 G 10
Fall 15 H 20
Fall 15 | 5
Fall 15 J 11
Fall 15 K 10
Fall 15 i N 2
Fall 15 (0] 1
Fall 15 Q 6
Fall 15 R 1
Fall 16 H 2
Fall 16 K 15
Fall 17 | 4
Winter 2 L 6
Winter 3 i 21
Winter 3 L 25
Winter 3 L 14
Winter 3 M 25
Winter 3 (0] 4
Winter 4 J 1
Winter 4 K 22




Table 3-1. (cont.)

Season RF Grid N RF Grid E Total Number
Winter 4 L 30
Winter 4 N 15
Winter 5 K 29
Winter 5 L 10
Winter 5 M 21
Winter 5 N 2
Winter 5 (0] 1
Winter 5 T 25
Winter 6 | 8
Winter 6 0] 19.
Winter 6 P 1
Winter 6 T 3
Winter 7 G 29
Winter 7 H T 34
Winter 7 | 34
Winter 7 J 52
Winter 7 K 6
Winter 7 (0] 2
Winter 7 P ¢ 6
Winter 7 Q 21 ’
Winter 7 R 1
Winter 7 T 13
Winter 8 J 3
Winter 8 L 9
Winter 8 M 9
Winter 8 N 5
Winter 8 O 20
Winter 8 Q 17
Winter 8 R 6
Winter 9 E 4
Winter 9 N 10
Winter 9 - Q 15
Winter 9 S 7
Winter 10 F 1
Winter 10 G 20
Winter 10 H 5
Winter 10 O 11
Winter 10 Q 3 -
Winter 10 R 7
Winter 10 T 5
Winter -~ 11 C 6
Winter 1 D 18
Winter 11 G 19 ‘
Winter 11 L 13
Winter 11 (@] 15
Winter 1 P 16
Winter 11 S 17
Winter 12 G 1




Table 3-1. (cont.)

" Season RF Grid N RF Grid E Total Number
Winter 12 J 13 :
Winter 12 M 4
Winter 12 N 10
Winter 12 (0] 34
Winter 12 P 1
Winter 12 S 14
Winter 12 T 15
Winter 13 E 1
Winter 13 ‘F 26
Winter 13 H 13
Winter 13 K 16
Winter 13 L 11
Winter 13 N 65
Winter 13 S 2
Winter 14 F 12
Winter 14 G 20

"Winter .14 H 4
Winter 14 J 32
Winter 14 L 6
Winter 14 N 25
Winter 14 O 42
Winter 14 P 2
Winter 14 R 8
Winter 14 S 32
Winter 14 T 27
Winter 14 U 16
Winter 15 G 17
Winter 15 J 3
Winter 15 L 5
Winter 15 N 10
Winter 15 o 21
Winter 15 R 9

. Winter 16 H 3
Winter 16 J 15
Winter 16 M 6
Winter 16 N 9
Winter 17 I 1
Winter 17 K" 7

Note: Spec code - ODHE1; Total Number = all years

—~



Table 3-2. White-tailed Deer use areas
(combined data from 1997-2000)

Season RF Grid N RF Grid E Total Number
Spring 2 J 1
Spring 4 R 6
Spring 4 R 3
Spring 11 - O 1
_ Spring 11 S 1
Spring 12 N 2
Spring 13 M 1
Spring 14 L 1
Spring 15 H 1
Spring 15 L 1
Summer 2 (0] 8
Summer 13 G 1
Summer 13 H 2
Summer 13 H 1
Fall 2 o] 6
Fall 3 0] 5
Fall 5 | 1
Fall 6 Q 2
" Fall 6 S 5
Fall 12 P 1
Fall 15 H 1
Fall 15 J 1
Winter 2 O 13
Winter 3 P 9
Winter 4 R 7
Winter 7 T 4
Winter 8 Q 2
Winter 8 Q 2
Winter 9 Q 1
Winter 11 P 1
Winter 11 P 1
Winter - 11 S 2
Winter 12 S 1
Winter ' 12 T -2
Winter 14 0] 1
Winter 14 T 1

Note: Spec code - ODVI1; Total Number = all years




Table 3-3. Big game relative abundance in spring (1995-2000)

Species Total Time Obs Tot RAin Time Obs Min
Year Hab1 Common Name Code Obs HSY Min Obs Y Hab SY Season
2000 20 Mule deer ODHE1 2 75 0.0267 208 0.96 1273 0.1634
2000 30 Mule deer ODHE1 13 120 0.1083 208 6.25 1273 0.1634
2000 110 Mule deer ODHE1 91 341 0.2669 208 43.75 1273 0.1634
2000 212 Mule deer ODHE1 8 103 0.0777 208 3.85 1273 0.1634
2000 230 Mule deer ODHE1 58 184 0.3152 208 27.88 1273 0.1634
2000 322 Mule deer ODHE1 36 146 0.2466 208 17.31 1273 0.1634
2000 110 White-tailed deer obvi1 4 341 0.0117 9 44 44 1273 0.0071
2000 230 White-tailed deer obvi1 3 184 0.0163 9 33.33 1273 0.0071
2000 322 White-tailed deer oDV 2 146 0.0137 9 22.22 1273 0.0071
- 1999 10 Mule deer ODHE1 3 37 0.0811 106 2.83 1302 0.0814
1999 20 Mule deer ODHE1 10 104 0.0962 106 9.43 1302 0.0814
1999 110 Mule deer ODHE1 33 301 0.1096 106 31.13 1302 0.0814
1999 230 Mule deer ODHE1 15 147 0.1020 106 14.15 1302 0.0814
1999 322 Mule deer ODHE1 8 181 0.0442 106 7.55 1302 0.0814
1999 323 Mule deer ODHE1 28 139 0.2014 106 26.42 1302 0.0814
1999 324 Mule deer ODHE1 9 25 0.3600 106 8.49 1302 0.0814
1998 20 . Mule deer ODHE1 6 121 0.0496 191 3.14 - 1263 0.1512
1998 110 Mule deer ODHE1 44 337 0.1306 . 191 23.04 1263 0.1512
1998 230 Mule deer ODHE1 39 176 0.2216 - 191 2042 1263 0.1512
1998 322 Mule deer ODHE1 85 100 0.8500 191 44.50 1263 0.1512
1998 323 Mule deer ODHE1 17 134 0.1269 191 8.90 1263 0.1512
1998 110 White-tailed deer ODVI1 2 337 0.0059 2 100.00 1263 0.0016
1997 110 - Mule deer ODHE"1 29 411 0.0706 177 16.38 1580 0.1120
1997 230 Mule deer ODHE1 39 208 0.1875 177 22.03 1580 0.1120
1997 322 Mule deer ODHE1 72 79 0.9114 177 40.68 1580 0.1120
1997 323 Mule deer ODHE1 37 204 0.1814 177 20.90 1580 0.1120
1997 -323 White-tailed deer ODVI1 2 204 0.0098 2 1580 0.0013

100.00




Table 3-3. (cont.)

Obs

Species Total Time Tot RAin Time Obs Min
Year Hab1 Common Name Code Obs HSY Min ObsY ' Hab SY Season
1996 20 Mule deer ODHE1 6 132 0.0455 112 5.36 1726 0.0649
1996 110 Mule deer ODHE1 1 304 0.0362 112 9.82 1726 0.0649
1996 130 Mule deer ODHE1 10 1 10.0000 112 8.93 1726 0.0649
1996 230 Mule deer ODHE" 31 174 0.1782 112 27.68 1726 0.0649
1996 322 Mule deer ODHE1 33 225 © 0.1467 - 112 29.46 1726 0.0649
1996 323 Mule deer ODHE1 21 145 -0.1448 112 18.75 1726 0.0649
1996 322 White-tailed deer ~ obvi 1 225 0.0044 1 100.00 1726 0.0006
1995 10 Mule deer ODHE1 21 75 0.2800 171 12.28 1786 0.0957
1995 20 Mule deer ODHE(1 11 90 0.1222 171 6.43 1786 0.0957
1995 110 Mule deer ODHE1 1 381 0.0026 171 0.58 1786 0.0957
1995 +212 Mule deer - ODHE1 1 167 0.0060 171 0.58 1786 0.0957
1995 230 Mule deer ODHE1 15 175 0.0857 171 8.77 1786 0.0957
1995 322 Mule deer ODHE1 92 284 0.3239 171 53.80 1786 0.0957
1995 324 Mule deer ODHE1 30 31 0.9677 171 17.54 1786 0.0957

Note: HSY = habitat/season/year;RA = relative abundance in observations/minute; Time SY = observation time/season




Table 3-4. Big game relative abundance in summer (1995-2000)

" Species Total Time Obs Tot RAin Time Obs Min
Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
2000 20 Mule deer ODHE1 5 104 0.0481 106 472 1296 0.0818 i
2000 30 Mule deer ODHE"1 6 112 0.0536 106 5.66 1296 0.0818
2000 93 Mule deer ODHE"1 1 35 0.0286 106 0.94 1296 0.0818
2000 110 Mule deer . ODHE" 41 338 0.1213 106 38.68 1296 0.0818
2000 211 Mule deer ODHE1 1 30 0.0333 106 0.94 1296 0.0818
2000 - 212 Mule deer ODHE" 8 82 0.0976 - 106 7.55 1296 0.0818
2000 230 Mule deer ODHE1 27 199 0.1357 106 25.47 1296 0.0818
2000 322 Mule deer ODHE1 16 145 0.1103 106 15.09 1296 0.0818
2000 323 Mule deer ODHE1 1 121 0.0083 106 0.94 1296 0.0818
2000 110 White-tailed deer ODVI1 1 338 0.0030 3 33.33 1296 0.0023
2000 212 White-tailed deer ODVH 2 82 0.0244 3 - 66.67 1296 0.0023
2000 230 Elk (Wapiti) CEEL1 1 199 0.0050 1 100.00 1296 0.0008
1999 10 Mule deer ODHE1 6 59 0.1017 106 5.66 1547 0.0685
1999 20 Mule deer ODHE1 14 98 0.1429 106 13.21 1547 0.0685
1999 110 Mule deer ODHE1 35 411 0.0852 106 33.02 1547 0.0685
1999 212 Mule deer ODHE1 10 124 0.0806 106 9.43 1547 0.0685
1999 230 Mule deer ODHE"1 25 - 202 0.1238 106 23.58 1547 0.0685
1999 322 Mule deer ODHE*1 5 159 0.0314 106 4.72 1547 0.0685
1999 323 Mule deer ODHE"1 10 159 0.0629 106 9.43 1547 0.0685
1999 324 Mule deer ODHE1 1 23 0.0435 106 0.94 1547 0.0685
1999 30 White-tailed deer ODVI1 4 109 0.0367 8 50.00 ~1547 - 0.0052
1999 212 White-tailed deer ODVI1 2 124 0.0161 8 25.00 1547 0.0052
1999 230 White-tailed deer ODVI1 2 202 0.0099 8 25.00 1547 0.0052
1998 10 Mule deer ODHE1 1 49 0.0204 76 1.32 1339 0.0568
1998 20 Mule deer . ODHE1 5 74 0.0676 76 6.58 1339 0.0568
1998 30 Mule deer ODHE1 6 111 0.0541 " 76 7.89 1339 0.0568
1998 93 Mule deer ODHE1 2 28 0.0714 76 2.63 1339 0.0568
1998 110 Mule deer ODHE1 18 352 0.0511 76 23.68 1339 0.0568
1998 21 Mule deer ODHE1 2 50 0.0400 76 2.63 1339 0.0568
1998 212 Mule deer ODHE1 10 79 0.1266 76 13.16 1339 0.0568
1998 230 Mule deer ODHE1 24 192 0.1250 76 31.58 1339 0.0568

1998 322 Mule deer ODHE1 3 67 0.0448 76 3.95 1339 0.0568




Table 3-4. (cont.)

RA in

Species Total Time Obs Tot Time Obs Min

Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
1998 323, Mule deer ODHE"1 4 170 0.0235 76 5.26 1339 0.0568
1998 324 Mule deer ODHE1 1 28 0.0357 76 1.32 1339 0.0568
, 1998 30 White-tailed deer oDV 3 111 0.0270 4 75.00 1339 0.0030
1998 21 White-tailed deer ODVI1 1 50 0.0200 4 25.00 1339 0.0030
1997 10 Mule deer ODHE1 1 75 0.0133 96 1.04 1361 0.0705
1997 20 Mule deer ODHE"1 2 80 - 0.0250 96 2.08 1361 0.0705
1997 30 Mule deer ODHE1 7 129 0.0543 96 7.29 1361 0.0705
1997 110 Mule deer ODHE1 19 327 0.0581 - 96 19.79 1361 0.0705
1997 211 Mule deer ODHE1 7 62 0.1129 96 7.29 1361 0.0705
1997 212 Mule deer ODHE"1 6 92 0.0652 96 6.25 -~ 1361 0.0705
1997 230 Mule deer ODHE1 36 . 212 0.1698 96 37.50 1361 0.0705
1997 322 Mule deer ODHE1 13 77 0.1688 . 96 13.54 1361 0.0705
1997 323 Mule deer ODHE1 3 126 0.0238 - 96 3.13 1361 ~ 0.0705
1997 324 Mule deer ODHE1 2 34 0.0588 96 2.08 1361 0.0705
1997 212 White-tailed deer oDVt 3 92 0.0326 3 100.00 1361 0.0022
1996 10 Mule deer ODHE"1 3 79 0.0380 110 2.73 1609 0.0684
1996 20 Mule deer ODHE1 5 60 0.0833 110 4.55 1609 0.0684
1996 30 Mule deer ODHE1 -6 132 0.0455 110 5.45 1609 0.0684
1996 93 Mule deer ODHE1 2 32 0.0625 110 1.82 1609 0.0684
1996 110 Mule deer ODHE1 16 451 0.0355 110 14.55 1609 0.0684
1996 212 Mule deer ODHE1 13 118 0.1102 110 11.82 1609 0.0684
1996 220 Mule deer ODHE"1 2 4 0.5000 110 1.82 1609 0.0684
1996 230 Mule deer ODHE"1 41 186 0.2204 110 37.27 1609 0.0684
1996 322 Mule deer ODHE"1 17 119 0.1429 110 15.45 1609 0.0684
1996 323 Mule deer ODHE1 3 210 0.0143 110 2.73 1609 0.0684
1996 324 Mule deer ODHE1 2 35 0.0571 110 1.82 1609 0.0684
1996 30 White-tailed deer - ODbVH 2 132 0.0152 5 40.00 1609 0.0031
1996 212 White-tailed deer ODViI1 A 118 0.0085 - 5 20.00 1609 0.0031
1996 230 White-tailed deer ODVI1 1 186 0.0054 5 20.00 1609 0.0031
1996 322 White-tailed deer ODVI1 1 119 0.0084 5 20.00 1609 0.0031
1996 230 1 186 0.0054 1 100.00 1609 0.0006

Mule X White-tailed deer HEXVI




Table 3-4. (cont.)

Species Total Time Obs Tot RA in Time Obs Min
Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
1995 10 Mule deer ODHE1 7 177 0.0395 119 5.88 2269 0.0524
1995 20 Mule deer ODHE1 13 102 0.1275 119 10.92 2269 0.0524
1995 30 Mule deer ODHE1 2 109 0.0183 119 1.68 2269 0.0524
1995 110 Mule deer ODHE1 29 312 0.0929 119 24.37 2269 0.0524
1995 212 Mule deer ODHE"1 12 753 0.0159 " 119 10.08 2269 0.0524
1995 230 Mule deer ODHEA1 34 288 0.1181 119 28.57 2269 0.0524
1995 322 Mule deer ODHE"1 22 299 0.0736 - 119 . 18.49 2269 0.0524
1995 230 White-tailed deer oDVI1 1 288 0.0035 1 100.00 2269 0.0004

Note: HSY = habitat/season/year;RA = relative abundance in observations/minute; Time SY = observation time/season




Table 3-5. Big game relative abundance in fall (1995-2000)

Species Total Time Obs Tot RA in Time Obs Min
Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
2000 10 Mule deer ODHEA1 1 16 0.0625 145 0.69 1132 0.1281.
2000 20 Mule deer ODHE1 9 95 0.0947 145 6.21 1132 0.1281
2000 30 Mule deer ODHE1 14 87 0.1609 145 9.66 1132 0.1281
2000 110 Mule deer ODHE1 17 269 0.0632 145 11.72 1132 0.1281
2000 211 Mule deer ODHE1 7 28 0.2500 145 4.83 1132 . 0.1281
2000 212 Mule deer ODHE1 - 24 86 0.2791 145 16.55 1132 0.1281
2000 230 Mule deer ODHE"1 40 169 0.2367 145 27.59 1132 0.1281
2000 - 322 Mule deer ODHE"1 33 128 0.2578 145 22.76 1132 0.1281
2000 30 White-tailed deer obvit . 7 87 0.0805 12 58.33 1132 0.0106
2000 110 White-tailed deer ODVI1 1 269 0.0037 12 8.33 1132 0.0106
2000 212 White-tailed deer ODVI1 4 86 0.0465 12 33.33 1132 0.0106
1999 10 Mule deer ODHE"1 4 49 © 0.0816 132 3.03 - 1356 0.0973
1999 20 Mule deer ) ODHE1 24 87 0.2759 132 18.18 1356 0.0973 -
1999 30 Mule deer - ODHE1 8 125 0.0640 132 6.06 1356 0.0973
1999 110 Mule deer ODHE1 26 323 0.0805 132 19.70 1356 0.0973
1999 212 Mule deer ODHE1 10 164 0.0610 132 7.58 1356 0.0973
1999 230 - Mule deer ODHE1 26 186 0.1398 132 19.70 1356 0.0973
1999 - 322 Mule deer ODHE"1 23 133 " 0.1729 132 17.42 1356 0.0973
1999 323 Mule deer ODHE1 11 129 0.0853 132 8.33 1356 0.0973
1999 110 . White-tailed deer ODVI 5 323 0.0155 -7 71.43 1356 0.0052
1999 322 White-tailed deer ODVI1 2 133 0.0150 7 28.57 1356 0.0052
1998 10 Mule deer ODHE1 12 50 0.2400 167 7.19 1210 0.1380
1998 20 Mule deer ODHE" 7 88 0.0795 167 419 1210 0.1380
1998 30 Mule deer ODHE1 1 90 0.0111 167 0.60 1210 0.1380
1998 110 Mule deer ODHE1 62 310 0.2000 167 37.13 1210 0.1380
1998 211 Mule deer ODHE"1 1 35 0.0286 167 0.60 1210 0.1380
1998 212 Mule deer ODHE1 17 93 0.1828 167 10.18 1210 0.1380
1998 230 Mule deer ODHE1 31 164 0.1890 167 18.56 1210 0.1380
1998 322 Mule deer ODHE1 24 90 0.2667 167 14.37 1210 0.1380
1998 " 323 Mule deer ODHE1 3 138 0.0217 167 1.80 1210 0.1380
1998 324 Mule deer ODHE1 9 29 0.3103 167 5.39 1210 0.1380
1998 110 White-tailed deer . ODVI1 2 310 0.0065 - 5 40.00 1210 0.0041
1998 230 White-tailed deer ODVI1 3 164 0.0183 5 60.00 1210 0.0041
1998 30 Elk (Wapiti) * CEEU1 1 90 0.0111 1 100.00 1210 0.0008




Table 3-5. (cont.)

RA in

Species Total Time Obs Tot Time Obs Min
Year Hab 1 Common Name Code . Obs HSY Min Obs Y Hab SY Season
1997 10 Mule deer ODHE1 4 63 0.0635 123 3.25 1221 0.1007
1997 .20 Mule deer ODHE1 17 95 0.1789 123 13.82 1221 0.1007
1997 110 Mule deer ODHE1 15 313 0.0479 123 12.20 1224 0.1007
1997 211 Mule deer ODHE1 3 55 0.0545 123 2.44 1221 0.1007
1997 212 Mule deer ODHE1 17 86 0.1977 123 13.82 1221 0.1007
1997 230 Mule deer ODHE1 45 182 0.2473 123 36.59 1221 0.1007
1997 322 Mule deer ODHE1 22 62 0.3548 123 17.89 . 1221 0.1007
1997 20 White-tailed deer ODVI1 1 95 0.0105 2 50.00 1221 0.0016
1997 230 White-tailed deer ODVI1 1 182 0.0055 2 50.00 1221 0.0016
1997 230 Mule X White-tailed deer HEXVI 1 182 0.0055 1 100.00 <1221 0.0008
1996 10 Mule deer ODHE1 2 64 0.0313 228 0.88 1418 0.1608
1996 20 Mule deer ODHE1 7 109 . 0.0642 228 3.07 1418 0.1608
1996 110 Mule deer ODHE1 3 300 0.0100 228 1.32 1418 0.1608
1996 211 Mule deer ODHE1 5 112 0.0446 228 2.19 1418 0.1608
1996 _ 212 Mule deer " ODHE1 15 101 0.1485 228 6.58 1418 0.1608
1996 220 Mule deer ODHE1 1 1 1.0000 - 228 - 044 1418 0.1608
1996 230 Mule deer ODHE1 81 196 0.4133 228 35.53 1418 0.1608
1996 322 Mule deer ODHE1 68 105 0.6476 228 29.82 1418 0.1608
1996 323 Mule deer ODHE1 34 148 0.2297 228 14.91 1418 0.1608
1996 324 Mule deer ODHE1 12 41 0.2927 228 5.26 1418 " 0.1608
1996 211 White-tailed deer OoDVI1 3 112 0.0268 3 100.00 1418 0.0021
1996 30 Elk (Wapiti) CEEL1 1 95 0.0105 1 100.00 1418 0.0007
1996 230 Mule X White-tailed deer HEXVI 1 196 0.0051 1 100.00 1418 0.0007
1995 20 Mule deer ODHE1 1 125 0.0080 112 0.892857 1837 0.0610
1995 - 30 Mule deer ODHE1 5 84 0.0595 112 4.464286 1837 0.0610
1995 110 Mule deer . ODHE1 28 373 0.0751 112 25 1837 0.0610
1995 210 Mule deer ODHE"1 1 11 0.0909 112 0.892857 1837 0.0610
1995 211 Mule deer ODHE1 1 102 0.0098 112 0.892857 1837 0.0610
1995 212 Mule deer ODHE1 - 14 200 0.0700 112 12.5 1837 0.0610
1995 230 Mule deer ODHE1 22 220 0.1000 112 19.64286 1837 0.0610
1995 322 Mule deer ODHE1 40 327 . 0.1223 112 35.71429 1837 0.0610
1995 110 White-tailed deer ODVI1 5 . 373 0.0134 5 100 1837 0.0027
1995 322 Mule X White-tailed deer HEXVI 1 327 0.0031 1 100 1837 0.0005

Note: HSY = habitat/season/year;RA = relative abundance in observations/minute; Time SY = observation time/season




Table 3-6. Big game relative abundance in winter (1995-2000)

Species Total Time Obs Tot RAin Time Obs Min
Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY - Season
2000 10 Mule deer ODHE1 9 20 0.4500 253 3.56 1081 0.2340 .
2000 20 Mule deer ODHE1 43 75 0.5733 253 17.00 1081 0.2340 .
2000 30 Mule deer ODHE1 10 101 0.0930 253 3.95 1081 0.2340
2000 110 Mule deer ODHE1 15 311 0.0482 253 5.93 1081 0.2340
2000 212 Mule deer ODHE1 36 68 0.5294 253 14.23 1081 0.2340
2000 230 Mule deer ODHE1 41 134 0.3060 253 16.21 1081 0.2340
2000 322 Mule deer ODHE1 82 157 0.5223 253 32.41 1081 0.2340
2000 323 Mule deer ODHE1 17 126 0.1349 253 6.72 1081 0.2340
2000 110 White-tailed deer oDV 19 31 0.0611 35 54.29 1081 0.0324
2000 322 White-tailed deer oDV 16 157 0.1019 35 45.71 1081 0.0324
1999 20 Mule deer ODHE1 14 93 0.1505 261 5.36 1053 0.2479
1999 110 Mule deer ODHE1 30 263 0.1141 261 11.49 1053 0.2479
1999 212 Mule deer ODHE1 26 63 0.4127 261 9.96 1053 0.2479
1999 230 Mule deer ODHE1 16 136 0.1176 261 6.13 1053 0.2479
1999 322 Mule deer ODHE1 142 152 0.9342 261 54.41 1053 0.2479
1999 323 Mule deer ODHE1 24 127 0.1890 261 9.20 1053 0.2479
1999 324 Mule deer ODHE1 9 16 0.5625 261 3.45 1053 0.2479
1998 20 Mule deer ODHE"1 4 126 0.0317 137 2.92 1092 0.1255
1998 110 Mule deer ODHE"1 8 300 0.0267 137 5.84 1092 0.1255
1998 212 Mule deer ODHE1 1 94 0.0106 137 0.73 1092 0.1255
1998 230 Mule deer ODHE1 34 137 0.2482 137 24.82 1092 0.1255
1998 322 Mule deer ODHE1 74 93 0.7957 137 54.01 1092 0.1255
1998 323 Mule deer ODHE1 9 114 0.0789 137 6.57 1092 0.1255
1998 324 Mule deer ODHE1 7 59 0.1186 137 5.11 1092 0.1255
1998 230 Elk (Wapiti) CEEL1 1 137 0.0073 1 100.00 1092 0.0009
1997 10 Mule deer ODHE1 1 33 0.0303 175 0.57 1112 0.1574
1997 110 Mule deer ODHE1 5 310 0.0161 175 . 2.86 1112 0.1574
1997 230 Mule deer ODHE1 18 156 0.1154 175 10.29 1112 0.1574
1997 322 Mule deer ODHE1 140 86 1.6279 175 80.00 1112 0.1574
1997 323 Mule deer ODHE1 1 149 0.0067 175 0.57 1112 0.1574
1997 324 Mule deer ODHE1 10 16 0.6250 175 5.71 1112 0.1574
1997 322 White-tailed deer ODVIi1 1 86 0.0116 1 100.00 1112 0.0009




Table 3-6. (cont.)

Species Total Time Obs Tot RA in Time Obs Min
Year Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
1996 30 Mule deer ODHE"1 5 81 0.0617 260 1.92 1243 0.2092
1996 110 Mule deer ODHE1 21 275 0.0764 260 8.08 1243 0.2092
1996 - 212 Mule deer ODHE1 32 148 0.2162 260 12.31 1243 0.2092
1996 230 Mule deer ODHE1 20 - 144 0.1389 260 7.69 1243 0.2092
1996 322 Mule deer ODHE1 112 111 1.0090 260 43.08 1243 0.2092
1996 323 Mule deer ODHE1 50 244 0.2049 260 19.23 1243 - 0.2092
1996 324 Mule deer ODHE1 20 21 0.9524 260 7.69 1243 0.2092
1995 10 Mule deer ODHE1 1 72 0.0139 153 0.653595 1496 0.1023
1995 20 Mule deer ODHE1 5 133 0.0376 153 3.267974 1496 0.1023
1995 110 Mule deer ODHE1 26 333 0.0781 153 16.99346 1496 0.1023
1995 211 Mule deer ODHE1 1 71 0.0141 153 0.653595 1496 0.1023
1995 212 Mule deer ODHE1 10 162 0.0617 153 6.535948 1496 0.1023
1995 230 Mule deer ODHE1 15 156 0.0962 153 9.803922 1496 0.1023
1995 322 Mule deer ODHE1 94 209 0.4498 153 61.43791 1496 0.1023
1995 323 Mule deer ODHE1 1 95 0.0105 153 0.653595 1496 0.1023
1995 110 White-tailed deer ODVI1 2 333 0.0060 2 100 1496 0.0013

Note: HSY = habitat/season/year;RA = relative abundance in observations/minute; Time SY = observation time/season




Table 3-7. Lagomorph and large rodent relative abundance (1995-2000)

Species Total . Time Obs Tot RA in Time Obs Min
Year Season Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
2000- Spring 54 Muskrat ONZI1 3 107 0.0280 3 100.00 1273 0.0024
1999 Spring 420 Desert cottontail SYAU1 4 6 0.6667 8 50.00 1302 0.0061
1999 Spring 530 Desert cottontail SYAU1 2 1 2.0000 8 25.00 1302 0.0061
1999 Spring 540 Desert cottontail SYAU1 2 2 1.0000 8 25.00 1302 0.0061
1999 Spring 54 Muskrat ONZI1 2 112 0.0179 2 100.00 1302 0.0015 .
1998 Spring 530 Desert cottontail SYAU1 3 5 0.6000 3 100.00 1263 0.0024
1998 Spring 54 * Muskrat ONZI1 1 113 0.0088 1 100.00 1263 0.0008
1997 Spring 410 Desert cottontail SYAU1 2 2 1.0000 5 40.00 1580 0.0032
1997 Spring 530 Desert cottontail SYAU1 2 1 2.0000 5 40.00 1580 0.0032
1997 Spring 540 Desert cottontail SYAU1 1 6 0.1667 5 20.00 1580 0.0032
1997 Spring 54 Muskrat ONZI1 1 150 0.0067 1 100.00 1580 0.0006
1996 Spring 54 Muskrat ONZI1 6 181 0.0331 6 100.00 1726 0.0035
1996 Spring 530 Desert cottontail - SYAU1 3 27 0.1111 4 75.00 1726 0.0023
1996 Spring 540 Desert cottontail SYAU1 1 12 0.0833 . 4 25.00 1726 0.0023
1995 Spring 30 Desert cottontail SYAU1 4 163 0.0245 14 28.57 1786 0.0078
1995 Spring 420 Desert cottontail SYAU1 4 2 2.0000 14 28.57 1786 0.0078
1995 Spring 530 Desert cottontail SYAU1 1 21 0.0476 14 7.14 1786 0.0078
1995 Spring 540 Desert cottontail SYAU1 5 24 0.2083 14 35.71 1786 0.0078
2000 Summer 54 Muskrat ONZI1 3 97 0.0309 3 160.00 1296 0.0023
2000 Summer 540 Desert cottontail SYAU1 3 7 0.4286 3 100.00 1296 0.0023
2000 Summer 323 Thirteen-lined Ground Squirrel SPTR1 1 121 0.0083 1 100.00 1296 0.0008
1999 Summer 420 Desert cottontail SYAU1 1 3 0.3333 3 33.33 1547 0.0019
1999 Summer 540 Desert cottontail SYAU1 2 5 0.4000 3 66.67 1547 0.0019
1998 - Summer 54 Muskrat ONZI1 13- 131 0.0992 13 100.00 1339 0.0097
1998 Summer 324 Desert cottontail SYAU1 1 28 0.0357 2 50.00 1339 0.0015
1998 Summer 420 Desert cottontail 1 6 0.1667 2 50.00 1339 0.0015

SYAU1




Table 3-7. (cont.)

Species Total Time Obs Tot RAin Time Obs Min

Year Season Hab 1 Common Name . Code - Obs HSY Min Obs Y Hab SY Season
1997 Summer 110 Desert cottontail SYAU1 3 327 0.0092 13 23.08 - 1361 0.0096
1997 Summer 322 Desert cottontail SYAU1 3 77 0.0390 13 23.08 1361 0.0096
1997 Summer 410 Desert cottontail SYAU1 3 1 3.0000 13 23.08 1361 0.0096
1997 Summer 420 Desert cottontail SYAU1 1 5 0.2000 13 7.69 1361 0.0096
1997 Summer 540 Desert cottontail SYAU1 3 8 0.3750 13 23.08 1361 0.0096
1997 -Summer 54 Muskrat ONZI1 1 102 0.0098 1 100.00 1361 0.0007
1996 Summer 212 Desert cottontail SYAU1 1 118 0.0085 17 - 5.88 1609 0.0106
1996 Summer 322 Desert cottontail SYAU1 2 119 0.0168 17 11.76 1609 0.0106
1996 Summer 324 Desert cottontail SYAU1 2 35 0.0571 17 11.76 1609 0.0106
1996 =~ Summer 410 Desert cottontail SYAU1 3 5 0.6000 17 17.65 1609 0.0106
1996 Summer 420 Desert cottontail SYAU1 5 3 1.6667 17 29.41 -+ 1609 0.0106
1996 Summer 530 Desert cottontail SYAU1 1 3 0.3333 . 17 5.88 1609 0.0106
1996 Summer 540 Desert cottontail SYAU1 3 11 0.2727 17 -17.65 1609 0.0106
1996 Summer 54 Muskrat ONZI1 5 85 0.0588 5 100.00 1609 0.0031
1995 Summer 324 Desert cottontail SYAU1 1 27 0.0370 12 8.33 2269 0.0053
1995 Summer 420 Desert cottontail SYAU1 2 2 1.0000 12 16.67 " 2269 0.0053
1995 Summer 520 Desert cottontail SYAU1 2 1 2.0000 12 16.67 2269 0.0053
1995 Summer 530 Desert cottontail SYAU1 5. 12 0.4167 . 12 41.67 2269 0.0053
1995 Summer 550 Desert cottontail SYAU1 2 1 2.0000 12 16.67 - 2269 0.0053
1995 Summer 54 Muskrat ONZI1 2 77 0.0260 2 100.00 2269 0.0009
2000 Fall 54 Muskrat ONZH 2 113 0.0177 2 100.00 1132 0.0018
1999 Fall 54 Muskrat ONZI1 4 113 0.0354 4 100.00 1356 0.0029
1999 Fall 322 Desert cottontail SYAU1 1 133 0.0075 2 50.00 1356 0.0015
1999 Fall 540 Desert cottontail SYAU1 1 11 0.0909 2 50.00 1356 0.0015
1999 Fall 110 Eastern fox squirrel SCNH 1 323 0.0031 1 100.00 1356 0.0007

1998 Fall No data None observed




Table 3-7. (cont.)

Species Total Time Obs Tot RA in Time Obs Min
Year Season Hab 1 Common Name Code Obs HSY Min Obs Y Hab SY Season
1997 Fall 322 Desert cottontail SYAU1 2 62 0.0323 6 33.33 1221 0.0049
1997 Fall 324 Desert cottontail SYAU1 1 16 0.0625 6" 16.67 1221 0.0049
1997 Fall- 530 Desert cottontail SYAU1 1 2. 0.5000 6. 16.67 1221 0.0049
1997 Fall 540 Desert cottontail SYAU1 2 21 0.0952 6: 33.33 1221 0.0049
1997 Fall 54 Muskrat ONZI1 3 82 0.0366 3 100.00 1221 0.0025
1997 Fall 323 unidentified jackrabbit LEP1 1 161 0.0062 1 100.00 1221 0.0008
1996 Fall 323 Desert cottontail SYAU1 1 148 0.0068 4 25.00 1418 0.0028
1996 Fall 420 Desert cottontait SYAU1 1 13 0.0769 4 25.00 1418 0.0028
1996 Fali 530 Desert cottontail SYAU1 2 3 0.6667 4 50.00 1418 0.0028
1996 Fall 54 Muskrat ONZI1 1 103 0.0097 1 100.00 1418 0.0007
1996 Fall 110 Eastern fox squirrel SCNI 1 300 0.0033 1 100.00 1418 0.0007
1995 Fall 110 Desert cottontail SYAU1 1 373 0.0027 22 4.545455 1837 0.0120
1995 Fall 324 Desert cottontail SYAU1 1 31 0.0323 22 4.545455 1837 0.0120
1995 Fall 420 Desert cottontail SYAU1 . 12 12 1.0000 22 54.54545 1837 0.0120
1995 Fall 530 Desert cottontail SYAU1 7 131 0.0534 22 31.81818 1837 0.0120
1995 Fall 540 Desert cottontail SYAU1 1 2 0.5000 22 4.545455 1837 0.0120
1995 Fall 54 Muskrat ONZI11 2 134 0.0149 2 100 1837 0.0011
2000 Winter 54 Muskrat ONZI1 6 50 0.1200 6 100.00 1081 0.0056
2000 Winter 540 Desert cottontail SYAU1 1 9 0.1111 1 100.00 1081 0.0009
1999 Winter 30 unidentified jackrabbit LEP1 1 73 0.0137 1 100.00 1053 0.0009
1999 Winter 54 Muskrat ONZi1 1 61 0.0164 1 100.00 1053 0.0009
1999 Winter 110 Common porcupine ERDO1 1 - 263 0.0038 1 100.00 1053 - 0.0009
1999 Winter 540 Desert cottontail SYAU1 1 5 0.2000 1 100.00 - 1053 0.0009
1998 Winter 230 Common porcupine ERDO1 1 137 0.0073 1 100.00 1092 0.0009
1998 Winter 530 Desert cottontail SYAU1 1 1 1.0000 1 100.00 1092 0.0009
1997 Winter 420 Desert cottontail SYAU1 2 3 0.6667 2 100.00 1112 0.0018




Table 3-7. (cont.)

. A Species  Total Time Obs Tot RAin Time Obs Min
Year Season Hab 1 Common Name Code Obs HSY Min ObsY Hab sY Season
1996 Winter 212 Desert cottontail SYAU1 1 148 0.0068 5 20.00 1243 0.0040
1996 Winter 322 Desert cottontail SYAU1 1 111 0.0090 5 20.00 1243 0.0040
1996 Winter 323 Desert cottontail SYAU1 1 244 0.0041 5 20.00 1243 0.0040
1996 Winter 324 Desert cottontail SYAU1 1 21 0.0476 5 20.00 1243 0.0040
1996 Winter 410 Desert cottontail SYAU1 1 9 0.1111 5 20.00 . 1243 0.0040
1996 Winter 420 unidentified jackrabbit LEP1 1 1 1.0000 1 100.00 1243 0.0008
1995 Winter 110 Desert cottontail SYAU1 1 333 0.0030 11 9.090909 1496 0.0074
1995 Winter 420 Desert cottontail SYAU1 8 5 1.6000 11 72.72727 1496 0.0074
1995 Winter 520 Desert cottontail SYAU1 2 6 03333 , 11 18.18182 1496 0.0074
1995 Winter 30 Muskrat ONZH 1 124 0.0081 1 100 1496 0.0007
1995 Winter 323 unidentified jackrabbit LEP1 1 95 0.0105 1 100 1496 0.0007

Note: HSY = habitat/season/year;RA = relative abundance in observations/minute; Time SY = observation time/season



Table 3-8. Seasonal lagomorph and large rodent area use (1997-2000).

Spec Sum of Total
Season RF Grid N RF Grid E Common Name Code Observations
Spring 2 N Black-tailed prairie dog CYLU1 6
Spring 2 0] Black-tailed prairie dog CYLU1 10
Spring 7 N Desert cottontail - SYAU1 1
Spring 12 Q Desert cottontail SYAU1 1
Spring 3 R Muskrat ONZI1 1
Spring 2 N White-tailed jackrabbit LETO1 1
Summer 2 N Black-tailed prairie dog CYLU1 .39
Summer 2 o Black-tailed prairie dog CYLU1 6
Summer 2 o Black-tailed prairie dog CYLU1 23
Summer 7 N Desert cottontail SYAU1 1
Summer 7 P Desert cottontail SYAU1 1.
Summer 8 L Desert cottontail SYAU1 7
Summer 8 N Desert cottontail SYAU1 2
Summer 10 H Desert cottontail SYAU1 1
Summer 10 Q Desert cottontail SYAU1 4
Summer 11 J Desert cottontail . SYAU1 1
Summer 11 N Desert cottontail SYAU1 5
Summer 12 J Desert cottontail © SYAU1 1
Summer 13 K Desert cottontail SYAU1 1
Summer 13 N Desert cottontail SYAU1 1
Summer 14 P Desert cottontail SYAU1 3
Summer 15 N Desert cottontail SYAU1 2
Summer 15 P Desert cottontail SYAU1 1
Summer 7 N Muskrat ONZI1 1
Summer 10 o) Muskrat ONZI1 3
Fall 2 N Black-tailed prairie dog CYLU1 3
Fall 2 o Black-tailed prairie dog CYLU1 53
Fall 8 L Desert cottontail SYAW1 4
‘Fall 12 Q Desert cottontail SYAU1 1
Fall 13 L Desert cottontail . SYAU1 1
Fall - 13 Q Desert cottontail SYAU1 3
Fall 14 L Desert cottontail SYAU1 1
Fall 14 N Desert cottontail SYAU1 1
Fall 10 o Muskrat ONZI1 4
’ Winter 2 N Black-tailed prairie dog CYLU1 22

Winter 2 o) - Black-tailed prairie dog CYLU1 12
Winter 8 T Black-tailed prairie dog CYLU1 4
